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Tables  of  Spectral-Line  Intensities 


William  F.  Meggers,  Charles  H.  Corliss,  and  Bourdon  F.  Scribner 

The  relative  intensities,  or  radiant  powers,  of  39,000  spectral  lines  with  wavelengths  be- 
tween 2000  and  9000  Angstroms  have  been  determined  on  a  uniform  energy  scale  for  seventy 
chemical  elements.  This  was  done  by  mixing  0.1  atomic  percent  of  each  element  in  powdered 
copper,  pressing  the  powder-mixture  to  form  solid  electrodes  which  were  burned  in  a  10  ampere, 
220  volt  direct-current  arc,  and  photographing  the  spectra  with  a  stigmatic  concave  grating 
while  a  step  sector  was  rotating  in  front  of  the  slit.  The  sectored  spectrograms  facilitated  the 
estimation  of  intensities  of  all  element  lines  relative  to  copper  lines  which  were  then  calibrated 
on  an  energy  scale  provided  by  standardized  lamps,  and  all  estimated  line  intensities  were 
finally  adjusted  to  fit  this  calibration.  Comparisons  with  other  intensity  measurements  in  indi- 
vidual spectra  indicate  that  the  National  Bureau  of  Standards  spectral-line  intensities  may 
have  average  errors  of  20  percent,  but  first  of  all  they  provide  uniform  quantitative  values 
for  the  seventy  chemical  elements  commonly  determined  by  spectrochemists.  These  data  are 
presented  by  element  in  part  I,  and  all  39,000  observed  lines  are  given  in  order  of  wavelength 
in  part  II. 

1.  Introduction 


Spectrochemistry  was  born  a  century  ago  when 
Kirchhoff  and  Bunsen  [1]  ^  definitely  demonstrated 
that  chemical  elements  were  uniquely  identified  by 
spectral  radiations,  or  lines  as  seen  in  a  spectroscope 
provided  with  a  slit.  This  led  immediately  to  the  iden- 
tification of  many  chemical  elements  in  the  sun  and 
to  the  discovery  of  several  new  elements,  but  no  quan- 
titative chemical  analyses  were  made  until  much  later. 

In  1874,  Lockyer  [2]  stated  that  "while  the  qualita- 
tive spectrum  analysis  depends  upon  the  positions  of 
the  lines,  the  quantitative  analysis  depends  not  upon 
their  position  but  upon  their  length,  brightness,  thick- 
ness, and  number  as  compared  with  the  number  visible 
in  the  spectrum  of  a  pure  vapor".  Thus,  position  (or 
wavelength)  and  brightness  (or  intensity)  are  recog- 
nized as  being  the  two  most  important  properties  of 
spectral  lines;  wavelengths  identify  chemical  elements 
and  intensities  indicate  the  concentrations  of  identified 
elements  in  mixtures  or  chemical  compounds. 

During  the  past  century  there  has  been  spectacular 
improvement  in  the  accuracy  of  spectral  wavelength 
determinations;  the  early  ones  were  limited  to  3  or  4 
figures,  the  later  use  of  diffraction  gratings  and  wave- 
length standards  permitted  the  specification  of  5  or  6 
figures.  Since  1900  the  application  of  interferometers 
and  better  gratings  has  refined  many  wavelengths  to  7 
figures,  and  recently  some  8-figure  values  of  wavelength 
standards  have  been  provided.  Unfortunately  during 
this  past  century  very  little  progress  has  been  made  in 
assigning  uniform  quantitative  intensity  values  to 
spectral  radiations.  The  great  bulk  of  spectral  observa- 
tions have  been  made  photographically  because  photo- 
graphic emulsions  provide  detailed,  permanent  records 


^  Figures  in  brackets  indicate  the  literature  references  on  page  XII. 


of  spectra  not  only  in  the  visible  but  also  in  the  in- 
visible ultraviolet  and  infrared  regions.  But  even  if 
the  light  source  is  reproducible  and  standardized  it  is 
not  easy  to  evaluate  the  spectral  efficiencies  of  spectro- 
graphs and  photographic  emulsions  so  the  usual  pro- 
cedure has  been  to  make  subjective  visual  estimates  of 
relative  intensities  of  spectral  lines  on  an  arbitrary 
scale  based  on  the  relative  blackness  and/or  width  of 
spectral-line  images  appearing  on  a  developed  photo- 
graphic plate.  Consequently,  in  thousands  of  individual 
papers  and  in  numerous  comprehensive  compilations  of 
spectral  data  we  find  only  qualitative  data  on  inten- 
sities which  may  have  some  meaning  for  adjacent  lines 
in  a  given  spectrum  but  none  at  all  when  comparing 
widely  spaced  lines,  or  lines  of  different  spectra  of  the 
same  element  or  of  different  chemical  elements. 

In  the  beginning,  most  intensity  data  were  reported 
on  an  arbitrary  scale  of  10  steps,  weak  lines  being 
assigned  an  intensity  of  1,  and  the  strongest  line  in- 
tensity 10.  Even  as  late  as  1945  extensive  new  spectral 
tables  prepared  by  Gatterer  and  Junkes  [3]  displayed 
estimated  intensities  on  this  limited  1  to  10  scale.  Since 
1910  some  spectroscopists  have  arbitrarily  expanded 
this  arbitrarily  compressed  scale.  For  example,  in  the 
very  extensive  spectral  tables  published  by  Exner  and 
Haschek  [4]  the  estimated  intensities  range  from  1 
to  1000.  In  wavelength  tables  compiled  by  Twyman 
and  Smith  [5]  the  maximum  intensity  is  20,  in  the 
compilation  of  Kayser  and  Ritschl  [6]  estimated  inten- 
sities rise  to  4000,  and  in  the  well-known  M.I.T.  Wave- 
length Tables  [7]  they  soar  to  9000.  The  most  recent 
compilation  of  Tables  of  Spectrum  Lines  by  Zaidel, 
Prokof'ev,  and  Raiskii  [8]  quotes  data  from  the  M.I.T. 
Tables  and  more  modern  sources  but  adds  nothing 
new  on  spectral  line  intensities. 
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In  or  about  the  year  1925,  microdensitometers  were 
developed  for  the  purpose  of  quantitative  measurement 
of  relative  intensities  among  related  lines  in  multiplets 
to  test  the  sum  rules  derived  from  the  quantum  theory 
of  spectral  structure,  but  no  general  applications  v^^ere 
made.  Since  then  thousands  of  spectrochemists  have 
applied  microdensitometers  to  quantitative  chemical 
analyses  by  calibrating  intensity  ratios  of  analysis-  and 
internal-standard  lines,  but  such  measurements  have 
contributed  nothing  to  the  basic  data  on  spectral  line 
intensities,  tdkewise,  with  few  exceptions,  the  mod- 
ern substitution  of  electronic  photodetectors  for  photo- 
graphic emulsions  has  added  nothing  to  our  knowledge 
of  true  line  intensities  over  long  ranges  of  different 
spectra  of  many  chemical  elements. 

How  may  one  hope  to  obtain,  with  a  reasonable 
amount  of  labor,  quantitative  intensity  data  on  the 
same  scale  for  thousands  of  spectral  lines  representing 
practically  all  of  the  metallic  elements?  A  hint  was 
given  in  1874  by  Lockyer  [2]  who  observed  that  "the 
lines  of  any  constituent  of  a  mechanical  mixture  dis- 
appeared from  the  spectrum  as  its  percentage  was 
reduced."  Acting  on  this  suggestion.  Hartley  [9],  in 
1884,  began  to  study  the  spark  spectra  of  metals  in 
solutions  with  concentrations  of  1  percent,  0.1  percent, 
0.01  percent,  and  0.001  percent,  and  proposed  a  method 
of  quantitative  spectrochemical  analysis  based  on  the 
lines  that  could  be  detected  at  each  dilution.  Similar 
studies  were  later  made  by  Pollok  and  Leonard  [10], 
by  de  Gramont  [11],  and  by  Lowe  [12],  all  showing 
that  with  progressive  dilution  of  an  element  its  spec- 
tral lines  weakened  and  vanished  until  only  the  most 
sensitive  line  remained  to  reveal  its  presence.  In  all 
these  works  the  principle  of  quantitative  spectrochem- 
istry appeared  to  rest  on  the  number  of  lines  detectable 
rather  than  on  their  individual  intensities.  Casual  ob- 
servation must  have  shown  lines  of  equal  strength  in 
spectra  of  solutions  differing  1000  fold  in  concentration 
but  no  one  mentioned  it.  It  is  difficult  to  understand 
why  these  early  studies  of  residual  spectra  in  quan- 
titatively prepared  mixtures  or  solutions  did  not  sug- 
gest a  method  for  obtaining  physical  intensities,  but 
it  is  a  fact  that  before  our  work  had  begun  no  one  had 
attempted  to  express  spectral  line  intensities  as  directly 
proportional  to  the  number  of  radiating  atoms  or  con- 
centration of  the  element.  The  present  monograph 
reports  such  an  attempt  [13]. 

Our  method  of  deriving  line  intensities  from  arc 
spectra  of  elements  diluted  in  copper  was  recently 
adopted  by  Allen  [14,  15]  to  obtain  oscillator  strengths 
of  some  radiations  from  3200  to  5400  A  representing 
nine  elements. 

At  various  times  since  1932  we  have  photographed 
the  arc  spectra  of  70  chemical  elements  diluted  in 
silver  or  in  copper,  and  determined  the  line  intensities 
of  the  diluted  elements  relative  to  selected  lines  of  the 
matrix.  An  energy  calibration  of  the  latter  finally  led 


to  physical  intensities  of  39,000  spectral  lines  repre- 
senting 70  elements,  all  on  the  same  energy  scale. 
These  experiments  and  results  are  based  on  the  follow- 
ing propositions,  regarded  as  fundamental  for  the 
quantitative  description  of  residual  spectra  of  diluted 
elements  excited  in  ordinary  d-c  arcs. 

1.  The  limiting  detectability  of  any  line  is  defined 
as  the  atomic  concentration  that  ensures  positive  de- 
tection of  the  line.  This  limit  is  determined  mainly  by 
unavoidable  background  on  a  fully  exposed  spectro- 
gram. The  spectrum  of  an  arc  burning  in  air  consists 
of  discrete  lines  due  to  atoms,  and  of  more  or  less 
extensive  band  systems  from  transient  compounds 
(usually  monoxides),  all  superposed  on  a  continuous 
background  arising  from  thermal  radiation  of  incan- 
descent oxides,  from  transitions  in  the  continuum,  and 
possibly  from  scattered  light.  This  background  sets  a 
limit  to  the  exposure  for  faint  lines  that  may  be  given 
by  any  actual  spectrograph.  If  this  were  not  true,  the 
exposure  could  be  increased  indefinitely  to  compensate 
for  unlimited  reduction  in  concentration,  and  detect- 
ability would  always  be  infinite.  Faint  lines  are  not 
recorded  by  underexposure,  and  they  cannot  be  recog- 
nized on  a  very  dense  background  produced  by  over- 
exposure. In  order  to  guarantee  positive  recognition 
and  unambiguous  chemical  identification  a  spectral 
line  should  be  sufficiently  well  defined  to  permit  ac- 
curate wavelength  measurement.  Experience  shows 
that  the  minimum  photographic  density  that  meets 
this  requirement  is  of  the  order  of  0.05  above  that  of 
the  background. 

2.  The  limiting  detectability  of  any  element  in  an 
arc  depends  on  the  matrix  in  which  the  element  finds 
itself.  There  is  no  doubt  that  in  the  conventional  arc 
relative  volatilities  of  the  chemical  elements  as  well  as 
relative  ionization  potentials  affect  the  relative 
strengths  of  their  mixed  spectra.  In  general,  the  ele- 
ments with  high-vapor  pressure  and/or  low-ionization 
potential  will  be  favored  in  spectral  excitation,  but 
elements  with  either  high  or  low  volatility  may  be  un- 
derestimated if  not  uniformly  present  during  the  ex- 
posure, and  easily  ionized  elements  may  appear  less 
sensitive  because  of  more  complete  ionization.  In  this 
connection  it  must  be  noted  that  large  differences  in 
apparent  detectability  are  possible  if  concentrations 
are  expressed  in  relative  weights  instead  of  numbers 
of  atoms.  Thus,  0.01  atomic  percent  of  boron  in 
uranium  is  equal  to  <  0.0005  weight  percent  since 
the  uranium  atom  is  22  times  heavier  than  the  boron 
atom. 

3.  The  primary  substance  (matrix)  has  no  impor- 
tant effect  on  the  relative  intensities  of  lines  due  to  a 
secondary  substance.  It  is  conceded  that  the  relative 
intensities  of  analogous  spectra  of  different  elements, 
and  of  successive  spectra  of  the  same  element,  may 
vary  with  the  composition  of  the  samples  and/or  with 
the  type,  or  portion,  of  light  source  from  which  radia- 
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tion  is  taken,  but  there  is  no  evidence  that  the  relative 
intensities  of  lines  in  any  particular  spectrum  of  a 
given  element  are  thereby  greatly  changed.  It  may 
be  expected,  therefore,  that  the  relative  intensities  of 
lines  observed  in  one  metal  arc  will  remain  valid  in 
any  other  metal  arc,  provided  the  arcs  are  at  approxi- 
mately the  same  temperature.  The  absolute  intensities 
and  the  relative  strengths  of  successive  spectra  may 
be  altered  by  excitation  conditions.  For  example,  sili- 
con may  be  more  sensitive  in  carbon  than  in  calcium, 
and  it  is  well  known  that  when  easily  ionized  alkalies 
are  present  in  sufficient  quantity  to  influence  discharge 
conditions  they  reduce  the  intensity  of  other  spectra, 
especially  those  characteristic  of  ionized  atoms. 

4.  The  order  of  lines  arranged  according  to  de- 
creasing detectability  in  progressive  dilution  is  the 
same  as  the  order  of  decreasing  intensity  in  the  spec- 
trum of  the  pure  element.  In  other  words,  emission 
line  intensities  in  residual  arc  spectra  (barring  self- 
absorption)  are  proportional  to  the  number  of  radiat- 
ing atoms,  and  relative  intensities  may  therefore  be 
derived  from  concentrations  at  v/hich  different  lines 
show  the  same  intensity  or  limiting  detectability. 

Arc  spectra  usually  exhibit  a  variety  of  lines,  sharp 
or  narrow  ones,  diffuse  or  wide  ones  (including  band 
heads),  strong  ones  accompanied  by  photographic 
spreading  of  developed  images,  others  wide  on  account 
of  hyperfine  structure,  and  some  partially  reversed. 
All  of  these  types,  except  the  last,  appear  in  residual 
arc  spectra  at  low  concentrations,  and  it  may  be  ques- 
tioned if  it  is  possible  to  place  them  on  a  uniform  in- 
tensity scale.  It  may  be  assumed  that  if  total  blacken- 
ing integrated  over  the  width  of  the  line  when  recorded 
at  a  moderate  level  of  density  be  considered  in  esti- 
mating relative  intensities  these  will  be  on  a  uniform 
scale  within  the  limits  of  precision  in  making  such 
estimates  on  lines  of  different  types. 

5.  The  order  of  spectral  lines  arranged  according 
to  decreasing  intensity  is  the  same  when  the  intensities 


are  decreased  by  rotating  stepped  sectors  as  when  the 
intensity  reduction  is  produced  by  successive  dilution 
of  the  element  in  a  matrix.  This  was  recognized  by 
Lowe  [12]  who  published  an  atlas  of  spark  spectra  of 
44  elements  diluted  from  1  percent  to  0.001  percent  and 
later  obtained  practically  the  same  results  by  observing 
spectra  with  stepped  exposure  times  [16].  In  our 
experiments  the  labor  of  preparing  samples  of  70  ele- 
ments in  four  or  more  dilutions  was  greatly  reduced 
by  adopting  only  one  dilution  (0.1  atomic  percent)  and 
then  producing  further  reductions  of  spectral-line  in- 
tensities by  means  of  rotating  step  sectors. 

6.  Limiting  detectability  (as  defined  in  1.)  may  be 
adopted  as  a  physical  scale  of  intensities.  Such  inten- 
sities may  be  fixed  as  follows :  In  a  fully  exposed  spec- 
trogram of  copper  containing  0.1  atomic  percent  of 
another  element  any  faint  but  unmistakable  line  at  a 
given  wavelength  is  assigned  unit  intensity.  Any  simi- 
lar line  appearing  with  unit  intensity  in  a  spectrogram 
when  the  energy,  or  concentration,  is  reduced  to  Vo  is 
said  to  be  5  times  as  strong.  Thus,  all  lines  can  be 
assigned  relative  intensities  proportional  to  their 
limiting  detectabilities  by  determining  either  the 
energy  reduction  or  the  concentration  reduction  at 
which  the  stronger  lines  finally  show  unit  intensity. 
The  atomic  percent  concentration  at  which  any  line 
will  show  unit  intensity  then  results  from  dividing  0.1 
by  its  required  energy  or  concentration  reduction.  For 
example,  a  line  of  intensity  10  should  show  plainly  at 
0.01  atomic  percent,  while  one  of  intensity  1000  should 
be  easily  seen  at  0.0001  atomic  percent  (one  in  a 
million).  Assuming  the  ratio  concentration/intensity 
to  be  constant,  the  maximum  intensity  at  100  percent 
is  easily  obtained.  Thus,  a  line  of  intensity  1000  at 
0.1  atomic  percent  will  have  an  intensity  value  of  1000 
X  100/0.1  =  1,000,000  at  100  percent.  This  indicates 
a  much  larger  range  of  spectral  intensities  than  men- 
tioned heretofore,  but  it  is  not  unrealistic. 


2.  Experiments 


Whereas  all  earlier  experiments  on  residual  spectra 
of  diluted  elements  involved  spark  excitation  of  solu- 
tions or  fused  salts,  we  decided  to  employ  d-c  arc 
excitation  for  the  following  reasons.  It  has  been  shown 
[17]  that  the  first  ionization  potentials  of  some  seventy 
metallic  elements  range  from  4  to  11  v  and  the  strong- 
est spectral  lines  of  most  of  these  elements  have  wave- 
lengths between  2000  and  9000  A,  which  is  the  spectral 
region  covered  by  the  present  investigations.  Further- 
more, it  is  known  [18]  that  the  second  ionization  po- 
tential of  these  elements  ranges  from  10  to  75  v  and 
that  the  strongest  lines  of  singly  ionized  atoms  gen- 
erally have  shorter  wavelengths  than  those  of  neutral 
atoms,  nearly  half  of  them  being  shorter  than  2000  A 
so  that  they  can  be  detected  only  in  vacuum  spectro- 
graphs.  Because  low-voltage  arcs  have  less  ionizing 


action  than  high-voltage  sparks  more  atoms  will  re- 
main in  the  neutral  state  and,  in  general,  therefore,  arc 
spectra  will  exhibit  stronger  lines  and  higher  sensi- 
tivity than  spark  spectra. 

The  use  of  arc  spectra  in  these  experiments  threat- 
ened to  introduce  errors  on  account  of  self-absorption 
of  radiated  energy  in  the  arc  aura  or  envelope  which 
consists  largely  of  unexcited  neutral  vapor  atoms.  In 
all  spectra  of  arcs  between  metal  electrodes  this  is  the 
cause  of  conspicuous  self -reversal  of  all  lines  involving 
the  atom's  ground  state.  However,  this  is  a  function 
of  vapor  density  surrounding  the  arc  and  if  this  is 
reduced  to  0.001,  self-reversal  is  usually  negligible  (see 
fig.  2).  This  is  our  reason  for  making  these  experi- 
ments with  individual  elements  diluted  in  copper  in 
the  ratio  1  to  1000.  When  ground-state  lines  of  extra- 
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ordinary  intensity  were  suspected  of  some  self -absorp- 
tion, intensity  ratios  were  checked  or  corrected  by 
examining  our  earlier  spectrograms  made  with  this 
element  diluted  to  0.0002  atomic  percent  in  silver. 

2.1.  Dilution  in  Silver 

Our  preliminary  experiments,  begun  in  1932,  can 
be  described  briefly  as  follows :  solutions  of  known 
strength  of  the  elements  under  investigation  were 
prepared  and  proper  amounts  added  to  pure  silver 
oxide,  which  was  then  reduced  to  metal  by  heating  to 
make  samples  containing  8  definite  atomic  ratios  ex- 
tending from  0.05  to  0.0002  atomic  percent  of  the  ele- 
ment added  to  silver,  with  a  factor  of  about  2  between 
7  successive  dilutions.  In  order  to  save  time  and  labor, 
each  series  of  silver  samples  incorporated  3  to  6  chemi- 
cal elements,  in  addition  to  zinc  which  supplied  internal 
standards.  These  samples  were  burned  on  pure  copper 
electrodes  of  a  220  volt  d-c  arc  with  10  amperes.  An 
image  of  the  arc  was  projected  onto  the  slit  of  a  stig- 
matic  concave  grating  spectrograph  by  means  of  a 
fused-quartz  lens.  Each  series  of  excited  samples  was 
exposed  on  successive  segments  of  the  slit,  and  was 
photographed  in  four  spectral  regions  ranging  from 
2000  to  9000  A  (see  fig.  1).  A  comparator  was  em- 
ployed to  measure  wavelengths  (relative  to  silver  and 
copper  lines)  for  the  identification  of  the  added  ele- 
ments, and  relative  intensities  of  all  lines  belonging  to 
residual  spectra  of  diluted  substances  were  estimated 
and  related  to  concentration.  These  results  were  not 
satisfactory  for  the  following  reasons :  The  use  of 
silver  as  a  matrix  and  of  copper  for  arc  electrodes 
precluded  the  possibility  of  getting  any  data  for  these 
two  elements  or  for  any  lines  masked  by  silver  and 
copper  lines.  Also  the  inclusion  of  3  or  more  elements 
in  each  series  of  samples  resulted  in  the  blending  of 
many  lines,  especially  in  complex  spectra,  so  that  it 
was  not  possible  to  assign  proper  intensities  in  these 
cases.  Furthermore,  the  method  of  sample  prepara- 
tion and  observing  appeared  to  be  unsuited  to  very 
volatile  elements,  or  compounds,  because  no  residual 
spectra  could  be  recorded  for  them  even  at  concentra- 
tions of  0.1  atomic  percent. 

2.2,  Dilution  in  Copper 

In  1941  these  preliminary  experiments  were  aban- 
doned in  favor  of  a  modified  procedure  which  led  to 
satisfactory  results.  The  chief  changes  in  procedure 


came  with  the  availability  and  use  of  pure  metal 
powders,  and  a  hydraulic  press  to  form  solid  electrodes 
of  mixed  powders.  Instead  of  reducing  spectral  line 
intensities  to  the  limit  of  detectability  by  successive 
dilutions  of  the  element  in  different  samples  only  one 
dilution  (0.1  atomic  percent)  was  prepared  and  line 
intensities  were  reduced  by  observing  through  rotating 
step  sectors.  The  successful  procedure  may  be  out- 
lined as  follows:  An  element  under  investigation  was 
mixed  with  pure  copper  powder  in  the  atomic  ratio 
of  1  to  1000.  These  mixtures  were  pressed  into  solid 
electrodes,  and  burned  in  a  220-volt,  10-ampere  d-c 
arc  which  was  imaged  entirely  on  the  collimator  of  a 
stigmatic  grating  spectrograph  by  a  lens  at  the  slit. 
A  rotating  step  sector  in  front  of  the  slit  reduced  the 
spectral  intensities  to  one-fifth  in  each  of  four  steps 
(see  fig.  2).  Spectral  intensities  of  the  element  added 
to  copper  were  estimated  relative  to  those  of  selected 
copper  lines,  and  this  was  done  separately  for  each  of 
70  elements  throughout  the  range  of  spectrum  from 
2000  to  9000  A.  The  true  intensities  of  the  selected 
copper  lines  above  3300  A  that  served  as  internal 
standards  were  then  measured,  by  photographic  pho- 
tometry, relative  to  the  known  energy  distribution  in 
the  spectrum  of  an  incandescent  tungsten-strip  fila- 
ment at  a  certain  temperature  (see  fig.  3).  Between 
2000  and  3300  A  a  calibrated  hydrogen  lamp  was  used 
to  determine  the  relative  intensities  of  copper  lines. 
Finally  the  apparent  intensities  of  39,000  spectral  lines 
of  70  elements,  relative  to  copper,  were  adjusted  to  fit 
the  copper  calibrations.  These  experiments  thus  pro- 
vide empirically  determined  lists  of  the  principal  lines 
of  all  elements  actually  detectable  under  average  con- 
ditions in  arc  spectra  when  their  concentrations  are  0.1 
atomic  percent,  and  the  individual  lines  bear  intensity 
numbers  approximately  proportional  to  their  detect- 
ability or  their  relative  energy.  That  these  intensity 
numbers  really  represent  physical  intensities  was 
proved  by  comparing  them  with  earlier,  accurately 
measured  relative  intensities  of  lines  in  multiplets  and 
with  published  relative  /-values  or  oscillator  strengths 
of  lines  in  different  multiplets  extending  over  a  wide 
range  of  spectrum. 

In  order  to  provide  intensity  data  for  spectral  lines 
that  are  partially  or  wholly  obscured  by  copper  lines  a 
sectored  spectrogram  of  the  pure  element  excited  with 
self-electrodes,  or  of  a  metallic  compound  or  salt  ex- 


FiGURE  1.  Arc  spectra  of  elements  (V,  Nb,  Ta)  diluted  progressively  in  silver,  and  burned  on  copper  electrodes. 

Spectral  range  3880  to  4320  A. 
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Figure  2.  Arc  spectra  of  pure  manganese  (center),  and  of  copper  containing  0.1  percent  Mn,  (above  and  below),  all  through 

rotating  step  sector.       Spectral  range  3960  to  4105  A. 
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cited  in  a  carbon  arc,  was  photographed  on  every  plate 
so  that  any  lines  blended  with  copper  could  be  inter- 
polated with  proper  estimates  of  their  relative  inten- 
sities. Comparison  of  relative  intensities  in  copper 
and  in  carbon  matrices  also  supplied  new  information 
on  successive  spectra,  I  and  II,  especially  of  rare-earth 
spectra.  Similar  data  for  copper  itself  were  obtained 
by  using  pressed  electrodes  of  pure  silver  powder  to 
which  0.1  atomic  percent  of  copper  was  added,  plus 
the  same  quantities  of  gold  and  zinc  to  serve  as  internal 
standards. 

Further  details  of  experimental  materials,  apparatus, 
and  procedure  are  given  in  the  following  paragraphs. 

2.3.  Arc  Electrodes 

For  this  investigation  materials  of  high  purity  were 
acquired,  preferably  in  the  form  of  metal  powders, 
although  some  elements,  not  available  in  pure  pow- 
dered metal  form,  were  obtained  as  oxides.  In  every 
case  the  proper  amount  was  added  to  powdered  copper 
to  produce  a  mixture  in  which  there  was  one  atom  of 
the  added  element  to  each  1000  atoms  of  copper.  These 
mixtures  were  homogenized  by  mechanical  shaking  and 
then  compressed  into  solid  cylindrical  pellets  in  an 
hydraulic  press  at  5000  psi.  The  pellets  were  14  in.  in 
diameter,  14  in.  in  length,  and  weighed  about  1.5  gram. 
Two  of  a  kind  were  mounted  in  massive  water-cooled 
clamps  in  an  arc  stand  and  a  direct  current  of  10 
amperes  passed  between  them  from  a  220  v  line  with 
ballast  resistance.  A  3-mm  gap  was  maintained  be- 
tween the  electrodes  during  the  exposures  which  varied 
in  duration  from  1  sec  to  5  min  depending  on  spectro- 
graphic  efficiency  and  sensitivity  of  photographic  plates 
in  different  spectral  regions. 

The  arc  was  imaged  on  the  collimator  of  a  concave- 
grating  spectrograph  by  means  of  a  quartz  lens  im- 
mediately in  front  of  the  slit  to  obtain  uniform  illumi- 
nation along  its  length  and  collect  light  from  all  parts 
of  the  arc.  Rotating  step  sectors  were  operated  im- 
mediately in  front  of  the  collecting  lens,  one  with  5  to 
1  ratio  was  used  for  all  line-intensity  spectrograms, 
but  a  2  to  1  step  was  used  for  the  energy  calibration  of 
copper  lines. 

2.4.  Spectrograph 

The  dispersing  apparatus  was  a  6-in.  grating  with 
15,000  lines  per  inch,  and  22  ft  radius  of  curvature 
in  a  Wadsworth-type  mounting  to  give  stigmatic 
Images  on  photographic  plates.  All  observations  were 
made  in  the  first-order  spectrum  in  which  the  recipro- 
cal dispersion  was  5A/mm,  and  the  practical  resolving 
power  about  50,000  with  a  slit  width  of  30 

2.5.  Photographic  Plates 

In  order  to  determine,  relative  to  copper,  the  inten-  ; 
sities  of  all  lines  of  70  chemical  elements  diluted  1000 
fold  it  was  necessary  to  make  many  hundreds  of  spec-  1 
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trograms,  and  to  employ  4  varieties  of  photographic 
plates  to  cover  the  wavelength  range  2000  to  9000  A. 
The  spectral  range  2000  to  3000  A  was  recorded  on 
Eastman  103-0  Ultraviolet  Sensitive  plates,  2600  to 
4900  A  on  Eastman  33  plates,  4600  to  6900  A  on  East- 
man II-F  plates,  and  6600  to  9000  A  on  Eastman  I-N 
plates.  Each  plate  was  developed  for  4  min  in  a  rocking 
tray  containing  D-19  developer  at  70  °F. 

The  exposure  times  in  each  spectral  range  were 
chosen  by  trial  to  obtain  a  suitable  continuous  back- 
ground in  the  first  step  of  the  rotating  step  sector. 
Because  of  variations  in  spectral  sensitivity  of  photo- 
graphic materials  and  in  spectrographic  efficiency  two 
exposures  of  the  contaminated-copper  arcs  were  usually 
made  on  each  plate,  with  exposure  durations  in  the 
ratio  2  to  1,  and  the  sectored  comparison  spectrum  of 
the  contaminant  was  placed  between  them.  Measure- 
ments were  usually  confined  to  the  exposures  which 
showed  the  optimum  background  in  the  first  step  of 
the  rotating  sector. 

2.6.  Energy  Calibration  of  Copper  Lines 

In  order  to  determine  the  factors  necessary  to  con- 
vert the  estimates  of  apparent  intensities  of  the  lines  of 
70  elements  relative  to  copper  into  true  relative  inten- 
sities, it  was  necessary  to  determine  the  true  relative 
intensities  of  selected  reference  lines  in  the  spectrum 
of  copper.  The  energy  calibration  of  copper  lines  was 
performed  as  follows: 

A  G.E.  tungsten  ribbon  filament  lamp  (type  F339- 
85,  30  amp,  6v)  equipped  with  a  fused  quartz  window 
served  as  the  reference  standard  of  spectral  energy 
distribution  in  the  wavelength  range  3300  to  9000  A. 
The  brightness  temperature  of  the  filament  at  6500  A 
was  measured  at  two  values  of  filament  current  by 
Henry  Shenker  in  the  National  Bureau  of  Standards 
Pyrometry  Laboratory.  The  true  temperature  T  of  the 
filament  was  determined  from  the  brightness  tem- 
perature by  means  of  the  following  equation  obtained 
from  Wien's  law 


where  =  1.438  cm-deg  and  A  is  the  product  of  the 
emissivity  of  tungsten  (0.427)  and  the  transmittance 
of  the  quartz  window  (0.916)  at  6500  A. 


Table  1.  Temperatm-e  of  tungsten  lamp 


Brightness 

True 

Current 

temperature 

temperature 

amp 

°K 

°K 

38.00 

2492 

2787 

40.00 

2567 

2881 

The  energy  distribution  from  blackbodies  operated 
at  these  temperatures  was  taken  from  tables  prepared 
by  Stair  and  Smith  [19]  in  the  2300  to  3500  A  range, 
by  Skogland  [20]  in  the  3200  to  7600  A  range  and  by 


Lowan  and  Blanch  [21]  in  the  7200  to  10000  A  range. 
The  data  from  these  tables  were  adjusted  to  a  common 
basis  and  multiplied  by  the  emissivity  of  tungsten  and 
the  transmittance  of  fused  quartz  at  intervals  in- 
creasing from  50  A  in  the  ultraviolet  to  200  A  in  the 
infrared.  The  emissivity  of  tungsten  was  taken  from 
a  weighted  mean  curve  of  published  values  to  which 
reference  is  made  by  Stair  and  Smith  [19].  The  trans- 
mittance of  fused  quartz  was  calculated  from  data  on 
its  index  of  refraction  published  by  Sosman  [22] .  The 
final  product,  representing  the  relative  energy  distri- 
bution of  the  radiation  emerging  from  the  quartz  win- 
dow of  the  lamp,  was  plotted  on  a  convenient  scale  to 
permit  interpolation  to  any  wavelength  in  the  range 
2300  to  10000  A. 

Spectrograms  of  the  pure  copper  arc  and  of  the 
tungsten  lamp  were  made  under  conditions  identical 
with  those  described  above  except  that  for  these  a  2 
to  1  step  sector  with  8  steps  was  used  for  closer  cali- 
bration (fig.  3).  Microphotometer  measurements  of 
transmittance  were  made  in  each  step  of  the  standard- 
lamp  spectrum  at  intervals  of  50  A  and  a  family  of 
calibration  curves  of  transmittance  versus  log  exposure 
(hereafter  referred  to  as  log  J)  was  drawn  up  for  each 
plate.  The  exposure  of  the  standard-lamp  J,,  was  read 
from  the  calibration  curve  for  each  wavelength  at  a 
transmittance  of  40  percent  (where  the  curve  is  linear) 
and  then  divided  by  the  calculated  intensity  at  that 
wavelength.  /.,  is  the  calculated  intensity  emitted  by 
the  standard-lamp.  A  standardization  curve  of  log  Js/h 
versus  A  was  plotted  for  each  plate.  Calibration  curves 
of  transmittance  versus  log  /  were  then  drawn  from 
measurements  on  each  of  the  selected  copper  lines  and 
the  log  exposure  (log  /,  „)  of  each  copper  line  at  a  trans- 
mittance of  40  percent  was  read  from  each  curve.  Log 
JJIs  was  then  subtracted  from  the  average  of  numerous 
values  of  log  /,  „  to  give  log  /(•„  which  is  the  log  of  the 
true  relative  intensity  of  the  copper  line.  The  values  of 
log  7c„  from  plates  in  adjacent  wavelength  regions  were 
adjusted  to  a  common  basis  by  means  of  lines  common 
to  both  plates.  The  plot  of  log  JJh  versus  A  is  the 
relative  response  function  of  the  plate-spectrograph 
combination  and  as  such  was  itself  useful  in  the  in- 
frared where  the  copper  spectrum  lacks  lines  suitable 
for  use  as  an  intensity  reference. 

From  2  to  24  determinations  were  made  on  each  of 
202  lines  of  Cu  I  between  2800  and  8100  A  with  an 


average  of  about  9  determinations  per  line.  The  values 
of  /(.„  obtained  by  this  procedure  below  3300  A  were 
systematically  low  because  of  the  rapid  decline  in  in- 
tensity from  the  standard  lamp  in  the  direction  of 
short  wavelengths.  The  intensity  from  the  lamp  at 
5500  A  is  about  40  times  the  intensity  at  3300  A  and 
about  300  times  the  intensity  at  2800  A.  This  fact  in- 
troduces possible  errors  from  scattered  light  of  the 
intense  visible  radiation  which  tends  to  raise  J.,  and 
consequently  depress  7r». 

The  spectrum  of  copper  is  composed  of  sharp  lines 
and  diffuse  lines.  Since  the  microphotometer  measure- 
ments were  made  at  the  peaks  of  the  lines  rather  than 
integrated  over  their  widths,  the  measured  intensities 
of  the  two  groups  of  lines  are  on  different  relative 
scales,  the  scale  of  the  diffuse  lines  being  smaller  than 
that  of  the  sharp  lines.  The  reference  lines  selected  for 
calibration  of  the  estimates  of  apparent  intensity  are 
all  sharp  lines. 

The  random  error  of  the  photometric  procedure,  in- 
cluding microphotometer  error  and  irregularities  of 
response  of  the  "N"  plates  was  determined  from  92 
measurements  of  apparent  relative  intensities  in  spec- 
tra of  the  standard  lamp  on  two  plates.  The  standard 
deviation  of  individual  measurements  from  the  mean 
was  found  to  be  about  1.5  percent.  It  is  probable,  there- 
fore, that  the  uncertainties  in  these  intensity  measure- 
ments of  the  copper  lines  lie  entirely  in  the  systematic 
errors  discussed  above  and  in  the  random  fluctuations 
of  the  arc  under  study. 

Since  the  ribbon  filament  lamp  was  too  faint  in  the 
region  from  2000  to  3300  A  to  serve  as  a  standard, 
recourse  was  taken  to  a  Hanovia  hydrogen  arc  lamp. 
Output  from  this  lamp  was  compared  by  R.  Stair  in 
the  Radiometry  Section  of  the  Bureau  with  a  standard 
tungsten-in-quartz  lamp  and  a  standard  mercury  arc 
in  the  region  from  2500  to  3800  A;  this  provided  an 
independent  overlapping  calibration  which  carried  us 
down  to  2500  A. 

The  intensity  numbers  below  2500  A  become  less 
accurate  as  the  short  wavelength  limit  is  approached. 
Lacking  any  reliable  energy  calibration  for  shorter 
waves,  the  intensity  estimates  from  2500  to  2000  A 
were  necessarily  adjusted  by  judicious  extrapolation, 
guided  by  the  declining  densities  of  background  in  the 
spectrograms,  caused  by  the  increasing  absorption  in 
the  apparatus  and  in  the  air  at  shorter  wavelengths. 


3.  Results 


Because  these  relative  intensities  of  39,000  lines  of 
70  elements  are  based  on  empirical  detectability  they 
will  be  generally  applicable  to  spectrochemical  analysis 
provided  that  proper  corrections  are  made  on  account 
of  different  excitation  in  different  matrices.  Chemical 
elements  differ  in  volatility,  electron  emission,  spectral 


excitation,  and  spectral  background,  and  consequently 
their  spectral  detectability  in  different  mixtures  or  mat- 
rices depends  on  certain  controlling  factors.  One  of  the 
important  factors  is  the  atomic  ionization  potential 
which  ranges  from  3.9  v  for  Cs  to  11.3  v  for  C,  and  for 
the  investigated  70  elements  has  an  average  value  of  7.3 
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V.  By  mixing  these  70  elements  with  copper,  which  has 
an  ionization  potential  of  7.7  v,  we  obtained  excitation 
conditions  very  near  the  average  for  all.  To  convert 
our  intensity  numbers  from  copper  to  any  other  matrix 
would  require  the  empirical  determination  of  the 
proper  conversion  factor  for  each  element. 

It  should  be  pointed  out  that  sensitivity  of  detection 
in  spectrochemical  analysis  is  commonly  given  in  per- 
cent by  weight.  In  order  to  find  the  weight  percent 
from  the  atomic  percent  given  in  the  tables  the  follow- 
ing simple  relation  applies, 


where  C^,  is  the  concentration  in  percent  by  weight,  Ca 
is  the  atomic  percent  (0.1  in  this  case),  Ac,  is  the  atomic 
weight  of  copper,  and  A,,,  is  the  atomic  weight  of  the 
element  X. 

Although  our  original  intention  was  to  determine 
the  relative  strengths  of  many  spectral  lines  from 
different  chemical  elements  for  purposes  of  quantita- 
tive spectrochemical  analysis  we  believe  that  the  re- 
sults may  also  interest  theoretical  spectroscopists  and 
astrophysicists.  For  instance,  if  our  intensity  numbers, 
based  on  concentration  detectability  and  relative  en- 
ergy calibration,  actually  express  relative  energies 
then  all  may  be  converted  to  oscillator  strengths,  or  to 
relative  (//-values,  or  even  to  absolute  /-values,  if  the 
proper  conversion  factors  can  be  found. 

Because  of  the  low  concentration  of  each  element  in 
the  copper  arc  from  which  the  spectra  were  observed, 
the  lines  were  extraordinarily  free  from  self  absorp- 
tion. This  fact  suggests  that  these  emission  intensities 
could  be  converted  into  relative  ^'/-values,  provided 
that  a  valid  excitation  temperature  can  be  assigned  to 
the  copper  arc. 

The  temperature  of  the  copper  arc  can  be  determined 
by  comparing  the  observed  relative  intensities  of  the 
lines  of  an  element  with  the  relative  ^^/-values  of  those 
lines  [23] ,  provided  that  the  arc  can  be  shown  to  be  in 
local  thermodynamic  equilibrium  for  the  energy  states 
under  consideration.  A  preliminary  investigation  of 
this  sort  has  been  carried  out  by  using  relative  gf- 
values  determined  by  R.  B.  King  and  his  coworkers  for 
Til  [24],  Tin  [25],  Vl  [26],  Cr  I  [27],  Fe  I  [28], 
[29]  and  Ni  i  [30]  in  the  region  above  3000  A.  Figure 
4  is  a  typical  example  of  the  correlation  of  intensities 
and  ^'/-values  indicating  the  temperature  of  the  copper 
arc.  The  comparison  shows  that  our  copper  arc  is  suf- 
ficiently in  equilibrium  to  yield  a  temperature  which 
may  be  useful  in  calculating  approximate  (//-values  of 
some  utility  from  our  intensity  numbers.  A  prelimi- 
nary value  of  5000  °K  ±300  °K  has  been  obtained 
as  the  average  temperature  of  the  10  amp,  220  v,  copper 
arc. 

Because  our  intensity  data  represent  single  (some- 
times two)  personal  subjective  estimates  of  photo- 
graphic densities  in  sectored  spectrograms  there  is 


no  possibility  of  deriving  statistically  any  probable 
errors  or  standard  deviations  for  individual  values. 
However,  an  estimate  of  the  accuracy  or  reliability  of 
our  data  may  be  obtained  by  comparing  them  with 
quantitative  results  published  by  other  investigators. 
For  example,  figure  4  shows  the  ratios  of  our  intensities 
to  the  relative  /-values  (or  intensities)  reported  by 
King  and  King  [24]  who  measured  the  total  absorp- 
tions of  Ti  I  lines  in  furnace  absorption  spectra ;  they 
stated  [28]  that  "The  average  deviations  of  the  in- 
dividual intensity  measures  from  the  mean  values  vary 
from  4  to  15  percent  for  different  lines"  measured  be- 
tween 4  and  16  times  on  different  plates.  Each  little 
circle  plotted  in  figure  4  represents  a  Ti  I  multiplet  of 
1  to  12  lines.  The  average  of  59  deviations  from  the 
mean  of  all  is  25  percent. 

A  second  indication  of  the  reliability  of  our  inten- 
sities is  obtained  by  comparing  our  values  with  the 
relative  intensities  of  lines  in  multiplets  of  five  ele- 
ments (Cr,  Fe,  Mn,  Ti,  V)  measured  with  photographic 
densitometry  by  Frerichs  [31]  to  test  the  sum  rules. 
Such  a  comparison  in  21  different  multiplets  indicates 
deviations  ranging  from  5  to  22  percent,  with  an 
overall  average  of  14  percent. 

A  third  estimate  of  the  errors  in  our  data  results 
from  their  comparison  with  photoelectric  intensity 
measurements  in  the  iron  arc  by  Crosswhite  [32] ,  who 
claims  an  accuracy  of  the  order  of  1  percent.  The 
average  difference  between  intensities  of  330  iron  lines 
(3175  to  5658  A)  common  to  these  two  sets  of  ob- 
servations is  ±27  percent,  but  some  of  this  difference 
may  be  due  to  temperature  if  this  is  not  the  same  in 
both  arcs. 

Other  comparisons  could  be  made  but  the  above  three 
are  different  and  typical ;  they  suggest  that  the  average 
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Figure  4.  Plot  of  log  intensity     over  gf  versus  upper  excitation 

potential  of  Ti  I  lines.  The  temperature  of  the  arc  is  derived  from  the 
slope  of  the  line  which  best  fits  the  points. 
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error  of  our  spectral-line  intensities  within  a  spec- 
trum of  each  element  is  probably  between  15  and  25 
percent.  The  uniformity  of  the  intensity  scale  be- 
tween the  spectra  of  the  various  elements  is  more  diffi- 
cult to  assess.  Considerable  care  was  taken  to  obtain 
spectrograms  under  comparable  conditions  for  all  of 
the  elements ;  however,  differences  in  volatilities  of  the 
elements  or  their  oxides,  and  differences  in  ease  of 
excitation  may  possibly  result  in  shifts  of  intensity 
scales  between  elements.  An  inspection  of  the  intensi- 
ties of  the  strongest  lines  of  the  elements  indicates 
that  the  values  are  generally  in  the  same  order  as 
sensitivity  of  detection  of  the  elements  where  these 
are  known.  Although  no  high  precision  was  expected 
in  our  mass-production  of  intensities  it  is  emphasized 
that  reasonably  uniform,  quantitative  values  are  now 
available  for  39,000  lines  emitted  by  70  chemical 
elements. 

The  tables  of  spectral-line  intensities  resulting  from 
this  investigation  are  presented  in  two  parts.  In  part  I 
the  data  are  arranged  by  element  in  alphabetical  order 
of  chemical  name.  The  heading  of  each  table  by  ele- 
ment states  the  atomic  symbol,  atomic  number,  atomic 
weight,  ratio  of  atomic  weight  to  that  of  copper,  the 
electron  configuration  and  term  symbol  of  the  normal 
state  of  each  spectrum  and  the  corresponding  ioniza- 
tion potential  expressed  in  kaysers  (cm-^).  Following 
the  heading  is  a  selected  list  of  references.  Under 
Wavelengths  are  listed  all  of  the  sources  from  which  the 
wavelengths  used  in  the  table  were  compiled.  Under 
Classification  or  Spectrum  Assignments  are  listed  the 
sources  from  which  the  assignment  of  spectrum  and 
energy  levels  were  obtained.  A  few  spectra  showed 
bands  of  metallic  oxides.  References  to  data  about 
these  bands  are  given  under  Molecular  Spectra.  In  ad- 
dition a  few  selected  references  to  published  experi- 
mental intensity  measurements  are  given  under 
Intensities. 

Following  the  references  there  is  abstracted  from 
the  main  table  a  list  of  the  strong  lines  arranged  in 
order  of  decreasing  intensity  and  giving,  in  addition 
to  the  data  found  in  the  main  table,  the  electron  con- 
figurations and  spectral  term  designations  of  the  energy 
levels  that  produce  each  line.  These  lists  of  the  strong 
lines  generally  contain  2  percent  or  more  of  the  lines 
in  the  main  table. 

Electron  configurations  and  spectral  term  designa- 
tions of  quantum  numbers  are  of  unusual  interest  in 
the  production  of  the  strongest  spectral  lines,  or  raies 
ultimes.  According  to  well-known  rules  governing  the 
relative  intensities  of  lines  in  multiplets,  the  strongest 
line  arises  from  transitions  between  levels  having  the 
largest  J  and  L  values  when  a/=AL  =  1.  A  rule 
relating  to  raies  ultimes  was  expressed  [33]  a  quarter 
of  a  century  ago  as  follows :  "A  raie  ultime  in  any  spec- 
trum originates  with  a  simple  interchange  of  a  single 
electron  between  s  and  p  states,  usually  preferring  con- 


figurations in  which  only  one  electron  occurs  in  such 
states".  The  above  simple  rules  for  the  strongest  lines 
appear  to  be  valid  for  all  spectra. 

Then  comes  the  main  table,  listing  in  order  of  wave- 
length, for  every  line  of  an  element  which  appears  on 
our  plates,  the  intensity,  character,  wavelength,  spec- 
trum, and  energy  levels.  The  calibrated  intensity  num- 
bers in  the  first  column  represent  the  relative  radiant 
power  emitted  by  our  arc  at  each  wavelength.  Lines 
which  differ  in  profile  from  a  normal  sharp  symmetri- 
cal shape  are  described  in  the  second  column,  with  the 
notation  suggested  in  the  Transactions  of  the  Joint 
Commission  for  Spectroscopy  [34]  as  follows: 

b  —  band  head, 

c   —  complex, 

d  —  unresolved  double  line, 

h  —  hazy, 

I    —  shaded  longward, 
s   —  shaded  shortward, 
w  —  wide. 

The  wavelengths  in  column  3  are  taken  from  the  places 
noted  in  the  list  of  references  and  are  given  to  the 
nearest  0.01  A.  They  are  all  normal  air  wavelengths, 
even  those  below  2000  A.  Column  4  gives  the  spectrum, 
I,  II,  or  III  (respectively  from  neutral,  singly  ionized 
and  doubly  ionized  atoms)  in  which  the  line  occurs 
and  column  5  the  numerical  values,  rounded  off  to  the 
nearest  wavenumber,  of  the  levels  between  which  the 
transition  occurs.  These  data  are  taken  from  the  Clas- 
sification reference. 

The  wavelength  of  a  doubly  classified  line  appears 
before  the  first  pair  of  energy  levels  and  the  second 
pair  follows  immediately.  In  these  tables  all  energy 
levels  are  given  in  vacuum  wavenumber  units,  cm-^  for 
which  the  name  kayser  (K)  has  been  proposed  [35]. 
For  all  spectral  lines  explained  as  transitions  between 
energy  levels  this  serves  as  a  mutual  check  since  the 
wavelengths  in  normal  air,  when  converted  to  vacuum 
wavenumbers  by  a  conversion  table  [36],  will  coincide 
within  one  unit  with  the  difference  between  the  two 
energy  levels.  Furthermore  these  numbers  serve  as 
an  index  to  the  term  designation  in  "Atomic  Energy 
Levels"  [37]  where  electron  configurations,  quantum 
numbers,  and  magnetic  splitting  factors  are  given. 

A  comparison  of  the  excitation  energies  of  any  two 
classified  lines  may  be  made  by  directly  comparing 
their  larger  energy  levels  in  kaysers,  and  adding  the 
ionization  potentials  in  the  case  of  lines  from  II  or  III 
spectra.  This  direct  and  simple  procedure  avoids  the 
labor  of  converting  all  energy  levels  from  kaysers  to 
electron  volts  by  means  of  the  relation  one  ev  =  8066  K. 

In  part  II  the  intensity  data  are  arranged  in  two 
tables  in  order  of  increasing  wavelengths.  In  table  1 
the  strong  lines  of  each  element  which  were  ab- 
stracted from  the  main  tables  in  part  I  are  here  ar- 
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ranged  in  order  of  wavelength.  Following  this  is  table 
2  in  which  the  individual  main  tables  of  part  I  have 
been  consolidated  into  a  single  table  arranged  by  wave- 
length. This  table  contains  about  39,000  lines  of  70 
elements.  The  intensities  in  the  table  are  on  a  scale  of 
relative  radiant  power  and  the  scale  is  the  same  from 
element  to  element.  Following  the  intensity  numbers 
are  given  the  wavelength,  the  element  symbol,  and 
the  spectrum.  The  intensity  of  a  double  line  appears 
before  the  first  wavelength  and  the  second  wavelength 
follows  immediately. 

This  investigation  has  extended  over  a  period  of  28 
years,  and  represents  a  very  considerable  amount  of 
intermittent  labor  contributed  mainly  by  a  relatively 
small  number  of  individuals.  The  program  was 
initiated  by  Meggers  and  Scribner,  the  latter  prepared 


diluted-element  mixtures,  electrodes  and  spectrograms, 
while  the  former  identified  wavelengths,  supplied  many 
line  classifications,  and  estimated  relative  intensities 
of  some  fifty  thousand  lines.  In  the  production  of  the 
mixtures  and  the  copper  electrodes  and  spectrograms 
valuable  assistance  was  given  by  Harriet  E.  Brown. 
Corliss  contributed  the  copper  calibration,  the  conver- 
sion of  apparent  intensities  to  relative  radiant  powers, 
and  prepared  the  final  tables.  Mrs.  Ruth  Peterson  care- 
fully prepared  and  checked  all  the  data  on  IBM  cards 
so  that  it  could  be  printed  automatically.  Valuable 
advice  and  assistance  on  the  IBM  machine  operations 
was  given  by  William  Bozman.  To  all  our  able  and 
reliable  assistants  the  authors  extend  their  sincere  ap- 
preciation and  thanks  for  cheerful  and  conscientious 
cooperation. 
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Table  1.    Strongest  Lines  in  Order  of  Wavelength 
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150          5570.45  Mo  I 
2000          5889.95  Na  I 
1000          5895.92  Na  I 
2000          6141.72  Ba  II 
1200          6496.90  Ba  II 

160  6645.11  Eu  II 
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120  7370.22  Eu  II 
1800          7664.91  K  I 

900          7698.98  K  I 

75          7699.49  Yb  I 
3000          7800.23  Rb  I 
1500          7947.60  Rb  I 
1500          8521.10  Cs  I 
800          8943.50  Cs  I 
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2356.91 

Dy 

II 

4 

2365.98 

Hf 

II 

11 

2347.44  Hf 

II 

7 

2356.92 

Os 

1.6 

2366.04 

Th 

II 

9 

2347.52  Ni 

12 

2357.05 

Tra  III 
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I 

0  /I  /ID 

W 

II 

iU 

i:4_)CS.DO 

Ta 

I 

14 

2445.46 

Tm 

II 

44 

2451.73 

Os 

6 

2458.76 

Os 

18 

2445.51 

Sb 

T 

X 

12 

2451.87 

Nb 

IT 

X  X 

7 

2458.78 

Fe 

II 

5 

2445.53 

Ta 

II 

90 

2452.00 

W 

5 

2458.90 

Rh 

II 

3.0 

2445.56 

Fe 

II 

4 

2452.30 

Hf 

II 

2.5 

2459.01 

Th 

II 

D 

O  /I  /I  c  o  o 

Z44D.OO 

Os 

I 

n  A 
44 

0  /I  CO  01 

Ir 

I 

inn 
il  U 

0 /I  c;q  n 

W 

I 

4 

2445.94 

Tm 

II 

7 

2453.14 

Re 

10 

2459.64 

Lu 

II 

28 

2446.02 

T 

J. 

5 

2453.29 

J 

4 

2459.75 

Er 

II 

X  X 

65 

2446.19 

Pb 

I 

12 

2453.34 

Hf 

II 

9 

2459.84 

Os 

13 

2446.39 

Er 

II 

6 

2453.47 

Fe 

I 

6 

2460.00 

Dy 

II 

15 

i:44b.39 

W 

II 

/I  /I 
44 

o  /I  c2  on 

Os 

I 

b 

o/i A n  no 

^4bU.Uo 

In 

I 

50 

2446.98 

Re 

I 

12 

2453.95 

Nb 

II 

28 

2460.16 

W 

\ 

10 

2447.17 

1  a. 

T 
1 

6 

2453.99 

i  1 1 

1.2 

2460.21 

Co 

42 

2447.25 

Hf 

II 

4 

2454.12 

Ir 

I 

7 

2460.24 

Re 

I 

3.5 

2447.25 

Yb 

II 

8 

2454.21 

Ta 

I 

4 

2460.24 

Yb 

II 

7 

T  /I  /I  ~7  /in 
^44  /.4U 

Tm 

II 

3.5 

O  /I  C  /I    '2  "7 

U 

bU 

^4dU.47 

Hf 

II 

3.5 

2447.45 

Ru 

I 

10 

2454.48 

Ta 

10 

2460.55 

Ta 

2.0 

2447.49 

Ir 

I 

5 

2454.70 

Ta 

II 

6 

2460.61 

Y 

II 

7 

2447.71 

Fe 

I 

44 

2454.71 

W 

4 

2460.71 

Er 

II 

11 

2447.76 

Ir 

I 

4 

2454.90 

Tm 

II 

20 

2460.81 

Co 

65 

2447.91 

Pd 

I 

9 

2454.91 

Os 

II 

7 

2461.04 

Rh 

II 

3.0 

2447.93 

Ag 

II 

7 

2454.92 

Ru 

8  d 

2461.06 

Ta 

II 

10 

2448.20 

Re 

I 

65 

2454.97 

W 

32 

2461.20 

Re 

9 

2448.23 

Ir 

I 

5 

2455.16 

Dy 

II 

150 

2461.42 

Os 

22 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave-  Element 

Intensity 

Wave-  Element 

Intensity 

Wave-  Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A  Spectrum 

Character 

in  A  Spectrum 

Character 

in  A  Sp 

ectrum 

6 

2461.48  Ce 

44 

2467.44  Pt 

I 

12 

2473.31  Ta 

II 

20 

2461.57  W 

I 

1  6 

2467.57  Re 

II 

2473.39  Ce 

5 

2461.81  Mo 

II 

12 

2467.69  Co 

\ 

10  d 

2473.69  W 

65  c 

2461.84  Re 

II 

3.5 

2467.73  Fe 

O    /I  "70     no  TTT 

2  473.82  W 

2.5 

2462.12  Co 

10 

2467.85  Re 

II 

12 

2iM2>J7.  Re 

T  T 

II 

11 

2462.18  Fe 

I 

16 

2467.97  Hf 

II 

5 

2473.90  Co 

4 

2462.36  Ir 

I 

3  0  h 

2468.02  In 

I 

X  X 

2473.92  Hf 

T  T 

II 

7 

2462.54  Re 

{ 

9 

2468.09  Os 

3.5 

24/4. U4  Ru 

70 

2462.64  Fe 

5 

2468.15  Th 

II 

120 

2474.15  W 

50 

2462.79  W 

I 

7 

2468.22  Gd 

II 

1.8 

2'\l'\.bl  Sb 

12 

2462.89  Nb 

I 

3.0 

2468.26  U 

60 

2474.62  Ta 

I 

2462.94  Ru 

I 

5 

2468.41  Ta 

II 

13 

X 

2474.73  Re 

9 

2462.97  Ce 

6 

2468.78  Mo 

II 

24 

O  >1  "7  /I    "7  O  — 

24/4.78  Os 

4 

2463.03  Ir 

14 

2468.88  Fe 

22 

2474.81  Fe 

9 

2463.31  Re 

I 

9 

2468.90  Os 

II 

160 

^4/5, Ir 

2.5 

2463.61  Rh 

10 

2469.08  Nb 

I 

13 

2475.17  Re 

II 

3  5 

2463.73  Fe 

I 

24 

2469.18  Hf 

II 

12 

X  t- 

2475.33  Ta 

3.5 

2463.78  Co 

6 

2469.27  Lu 

II 

12 

2475.41  Ru 

16 

2463.82  Ta 

II 

12  c 

2469.36  Re 

II 

1.2 

2475.64  Rh 

T  T 

II 

8 

2463.97  Hf 

II 

4 

2470.04  Mo 

II 

9 

2475.69  Os 

9 

2464.00  Os 

5  h 

2470.05  Re 

I 

6 

2476.28  Re 

I 

48 

2464.19  Hf 

II 

20 

2470.28  Co 

I 

X  ^  "J 

O  /I  ~7  /      O  rt      T*\  'L 

2476,38  Pb 

3.5 

2464.20  Co 

II 

6 

2470.39  Rh 

100 

2476,42  Pd 

28 

2464  31  W 

4 

2470  59  Th 

II 

20 

2476.64  Co 

4 

2464.36  Ce 

10 

2470.61  Re 

II 

20 

I'klb.bl  Ta 

T  T 

II 

65 

2464.49  Yb 

I 

5 

2470.64  U 

75 

2476.84  Os 

I 

1  5 

J. 

2464.50  Os 

I 

8 

2470.80  W 

II 

A 

2476.87  Ni 

2.0 

2464.62  Co 

5 

2470.82  Os 

11 

2476.88  Ru 

6 

2464.63  Er 

III 

38 

2470.90  Ta 

II 

3.0 

2476,95  Th 

II 

9 

2464.70  Ru 

3.5 

2471.01  Pt 

9 

2^/6.96  Tm 

T  T 

II 

4 

2464.90  Ir 

I 

6 

2471.05  Re 

II 

2.5 

2477,18  U 

9 

2464.94  Tm 

II 

8 

2471.21  W 

I 

20 

2477,38  Nb 

T  T 

II 

10 

2465.06  Hf 

II 

2.0 

2471.36  Tm 

II 

6 

2477,43  Re 

T  T 

II 

6 

2465.09  Ir 

12 

2471.38  Ta 

1.2 

2477.54  Rh 

10 

2465.13  Re 

I 

5 

2471.41  Dy 

II 

9 

2477.57  Mo 

T  T 

II 

14 

2465.15  Fe 

I 

7 

2471.47  Rh 

I 

2.0 

2477.59  Er 

II 

2465.16  Os 

4 

2471.58  Gd 

II 

30 

O /I  "7  "7    on  117 

2477.80  W 

II 

10 

2465.20  W 

6 

2471.90  La 

II 

10 

2478.11  Ir 

8 

2465.26  Ta 

\ 

19  h 

2471.97  Mo 

15 

2478.22  Ta 

4 

2465.67  Hf 

I 

11 

2472.06  Ni 

I 

12 

247o.Z9  Nb 

T  T 

1 1 

8 

2466.13  Th 

II 

12 

2472.13  Ta 

I 

4 

2478.32  Er 

II 

24 

2466.52  W 

II 

24 

2472.28  Os 

I 

18 

X  \J 

2478.32  Sb 

6 

2466.68  Mo 

II 

14 

2472.34  Fe 

10 

O  /I  "7  O    C  "7  /~1 

2478.57  C 

6 

2466.73  Nb 

3.0 

2472.44  La 

II 

30 

<d4/o.93  Ru 

II 

140 

^466.o5  W 

2.5 

I'M c,b\.  Rh 

16 

ZH/'i,[j2  Re 

6 

2466.97  Mo 

II 

50 

2472.51  W 

9 

C.H  1  /  »\JD  V 

T  T 
X  1 

13 

2466.99  Ta 

II 

90 

2472.88  Fe 

2.0 

2479.16  Ir 

3.5 

2467.26  Er 

II 

2472.91  Fe 

7 

2479.48  Fe 

42 

2467.30  Ir 

10 

2473.09  Rh 

6 

2479.52  V 

II 

13 

2467.37  Ta 

II 

15 

2473.13  Ta 

8 

2479.58  Ta 

II 

23 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave-  Element 

Intens  ity 

Element 

JXLLC  XI  o  •!-<-  y 

Element 

and 

length 

and 

and 

1  p  n  ctVi 

and 

lengin 

and 

Character 

m  A  Spectrum 

Character 

in  A 

Spectrum 

in  A 

Spectrum 

100 

2479.78  Fe 

I 

1.2 

2485.36 

Co 

II 

8 

2490.84 

w 

J 

3.0 

2479.85  La 

II 

r 
D 

2485.38 

Ir 

I 

4 

2490.93 

Tm 

II 

12 

2479.94  Nb 

II 

2.5 

2485.67 

Gd 

II 

1.2 

2490.93 

U 

85 

T  T 
1  1 

32 

2485.81 

Ke 

24 

2491.02 

Os 

90 

2480.13  W 

44 

2486.24 

Os 

II 

140 

2491.16 

Fe 

J 

3.5 

"2480.44  Sb 

I 

13 

2486.30 

W 

I 

6 

2491.56 

Er 

II 

4 

2480.65  W 

I 

3.0 

2486.37 

Ce 

28 

2491.59 

Tm 

II 

2.5 

2480.71  Os 

I 

9 

2486.37 

Fe 

I 

24 

2491.69 

Os 

15 

Z4oU,o^:  Re 

2.0 

2486.37 

T  « 

1  r 

2.0 

2491.78 

Ru 

6 

2480.92  Dy 

II 

4 

2486.44 

Co 

II 

36 

2492.15 

Cu 

{ 

40 

2480.95  W 

I 

3.0 

2486.53 

Pd 

II 

4 

2492.27 

Er 

3.0 

2481.11  Ru 

II 

—J 

1 

2486.69 

Fe 

J 

2.5 

2492.30 

Rh 

J 

17 

2481.15  Tm 

II 

12 

2486.70 

Ta 

I 

30 

2492.42 

Os 

I 

100 

ii4ol.io  ir 

2.0 

2486.75 

T  « 

1  r 

16 

2492.84 

Re 

6 

2481.44  Hf 

II 

10 

2486.78 

Re 

{ 

44 

2492.91 

As 

} 

160 

2481.44  W 

I 

5 

2486.97 

Re 

I 

8 

2492.93 

W 

II 

16  h 

2481.72  Lu 

II 

9 

2487.06 

Fe 

I 

30 

2493.08 

Ir 

I 

15 

2481.79  Os 

6 

2487.16 

Hf 

I 

18 

2493.18 

Fe 

II 

9  h 

Z^oi.oi  MO 

100 

2487.17 

2493.26 

r  e 

T  T 

11 

12 

2481.86  Ta 

II 

5 

2487.29 

Zr 

II 

6 

2493.27 

Er 

II 

2.0 

2482.04  Rh 

80 

2487.33 

Re 

I 

4 

2493.29 

Gd 

II 

10 

2482.10  Ta 

I 

3.5 

2487.37 

Fe 

I 

7 

2493.39 

W 

I 

50  d 

2482.10  W 

I 

5 

2487.46 

Gd 

II 

15 

2493.62 

Os 

4 

2487.47 

XT'  _ 

T  T 
11 

7 

2493.69 

KU 

T  T 
1  1 

6 

2482.31  V 

II 

12 

2487.47 

Rh 

5 

2493.83 

Os 

30 

2482.43  Os 

I 

40 

2487.49 

W 

I 

3.0 

2493.93 

Co 

I 

8 

2482.57  Mo 

II 

14 

2487.52 

Tm 

II 

9 

2494. 

Ru 

I 

10 

2482.58  Ta 

II 

6 

2487.59 

La 

II 

5 

2494.48 

Ru 

II 

6 

260 

2488.15 

r  e 

6  h 

2494.51 

Kn 

280 

2483.27  Fe 

380 

2488.55 

Os 

70 

2494.56 

Be 

I 

4 

2483.33  Rh 

J 

60 

2488.70 

Ta 

II 

2494.58 

Be 

I 

Tin 

110 

2483.39  Sn 

I 

8 

^  A  CiCi    ~7  O 

2488.72 

Gd 

II 

3.0 

^  A  n  A  /IT 

2494.61 

Th 

II 

8 

2483.46  Ta 

II 

2.5 

2488.74 

Pt 

II 

100 

2494.73 

Be 

18 

2483.61  Co 

28 

2488.77 

W 

T  T 
11 

5 

2494.73 

CO 

\ 

6 

2483.88  Nb 

II 

12 

2488.91 

w 

12 

2495.26 

Re 

100 

2483.92  Re 

J 

8 

2488.92 

Pd 

II 

65 

2495.26 

W 

I 

3.0 

2484.01  U 

6 

2489.04 

Os 

J 

6 

2495.35 

Th 

II 

3.0 

2484.04  Os 

2.0 

2489.20 

Ir 

16 

2495.55 

Co 

10 

2484.04  Ta 

T  T 

II 

40 

2489.23 

117 
W 

T  T 

11 

9 

2495.69 

KU 

T  T 
1  1 

90 

2484.19  Fe 

6 

2489.62 

Th 

II 

110 

2495.70 

Sn 

3.0 

2484.40  W 

II 

7 

2489.72 

W 

I 

16 

2495.82 

Pt 

I 

8 

2484.72  Ta 

II 

180 

2489.75 

Fe 

J 

30 

2496.04 

Re 

I 

60 

2484.74  W 

3.5 

2489.91 

Ru 

3.0 

2496.24 

Mo 

II 

5 

2484.75  Mo 

II 

20 

2490.12 

Pt 

{ 

5 

2496.24 

Ta 

2.0 

2484.87  Yb 

II 

6 

2490.16 

Re 

II 

10 

2496.27 

T  — 

I  r 

50 

2484.95  Ta 

2.5 

2490.42 

Y 

17 

2496.31 

Cr 

1.2 

2485.05  Th 

II 

50 

2490.46 

Ta 

2.5 

2496.35 

Gd 

II 

3.5 

2485.17  Er 

II 

9 

2490.62 

Dy 

II 

6 

^  A  r\  /     A  r" 

2496.45 

Os 

5  h 

2485.31  Mo 

180 

2490.64 

Fe 

3.0 

2496.48 

Zr 

II 

5 

2485.32  Os 

8 

2490.77 

Rh 

II 

14 

2496.53 

Fe 

24 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

"1  (=>  n  cI'Vi 

and 

and 

and 

Character 

in  A 

Spectrum 

("'Via  TP^ptPT 

in  A 

Spectrum 

Character 

1  r»  A 

Spectrum 

7 

2496.56 

Ru 

I 

10 

2500  86 

u 

3.0 

2505  1  0 

Rh 

II 

5 

2496.61 

Os 

8 

2500.91 

Os 

J 

10 

2505.32 

Ta 

X  a. 

II 

X  X 

7 

2496.64 

Ta 

I 

90 

2501.13 

Fe 

J 

4 

2505.38 

W 

24 

2496.64 

W 

II 

8 

2501.48 

Ru 

I 

6 

2505  43 

Re 

I 

3.0 

2496.70 

Re 

I 

18 

2501  61 

V 

4 

2505  46 

Yb 

II 

16 

2496.71 

Co 

I 

3  5 

2501.70 

Fe 

J 

3  5 

2505  60 

Th 

X  11 

II 

240 

2496.78 

B 

I 

30 

2501.72 

Re 

T 

10 

2505.65 

W 

5 

2496.97 

W 

I 

16  d 

2501.78 

W 

T 

12 

2505.67 

Rh 

T 

32 

2496.99 

Hf 

II 

2501  90 

W 

II 

6 

2505  74 

Ir 

I 

10 

2497.48 

W 

II 

5 

2501  84 

Os 

3.0 

2505  89 

Tm 

II 

1  8 

2497.56 

Th 

n 

A 

2501  89 

Ru 

T 

5 

2505  93 

Pt 

X  %, 

T 

480 

2497.73 

B 

I 

14 

2501.98 

Ta 

II 

22 

2505.94 

Re 

T 

5 

2497.77 

Ta 

II 

10 

2502.00 

Yb 

II 

28 

2506.03 

W 

J 

90 

2497.96 

Ge 

I 

1  2 

2502  28 

Co 

9 

2506  22 

V 

II 

16 

2498.22 

Re 

I 

28 

2502  29 

Os 

7 

2506  38 

Os 

11 

2498.28 

Mo 

II 

46 

2502.35 

Re 

II 

3.0 

2506  45 

Tm 

II 

9 

2498.33 

Ta 

II 

10 

2502".46 

Rh 

24 

2506.46 

Co 

II 

5 

2498.40 

Th 

II 

5 

2502.49 

Nb 

II 

4 

2506.60 

I  r 

220 

2498.41 

Os 

I 

11 

2502.53 

Cr 

7 

2506  66 

Os 

15 

2498.42 

Ru 

II 

12 

2502  63 

Ir 

15 

2506  88 

Co 

24 

2498.50 

Pt 

I 

8 

2502  66 

Hf 

J 

170 

2506  90 

Si 

15 

2498.57 

Ru 

II 

6 

2502.69 

Tm 

II 

20 

2506.90 

V 

J 

3.5 

2498.78 

Pd 

II 

8 

2502.84 

Mo 

II 

28 

2507.01 

Ru 

II 

1.6 

2498.83 

U 

3  0 

2502.87 

Th 

II 

14 

2507.14 

Tm 

II 

9 

2498.86 

Re 

I 

11 

2502  91 

L  y  W      «  /X 

Ho 

II 

3.0 

2507  18 

Os 

II 

5 

2498.86 

Th 

II 

200 

2502  98 

I  r 

T 

12 

2507  40 

Re 

T 

10 

2498.89 

Fe 

I  II 

J.  ,    X  J. 

10 

2503.01 

Ta 

II 

60 

2507.45 

Ta 

J 

4 

2498.98 

Ce 

8 

2503.02 

V 

II 

6 

2507.63 

Ir 

J 

1.2 

2499.02 

Rh 

1  4 

2503  04 

W 

6 

2507  64 

Er 

II 

3.0 

2499.04 

Gd 

II 

3  0 

2503  16 

Os 

12 

2507  68 

Co 

10 

2499.20 

Tm 

II 

10 

2503  30 

V 

T 

32 

2507  78 

V 

T 

2  0 

2499.39 

Eu 

II 

8 

2503.48 

Er 

II 

10 

2507.90 

Fe 

T 

10 

2499.44 

W 

I 

8 

2503.67 

Os 

5 

2507.91 

Th 

II 

11 

2499.52 

Tm 

II 

1  2 

2503  84 

Rh 

II 

2.5 

2508  00 

W 

II 

9 

2499.67 

Er 

I 

1  2 

2503  9 

U 

1.6 

2508  04 

Yb 

II 

14 

2499.69 

W 

II 

X  X 

4 

2503  96 

W 

T 

5 

2508  11 

Cr 

T 

9 

2499.78 

Ru 

I 

9 

2504.28 

Th 

II 

14 

2508.27 

Ru 

X  vu 

T 

28 

2499.92 

I 

24 

2504.29 

Rh 

4 

2508.35 

Ir 

J 

4 

2500.11 

w 

II 

19 

X  / 

2504  31 

Cr 

I 

10 

2508  44 

W 

I 

130 

h 

2500.17 

Ga 

I 

« 

2504  37 

Ir 

12 

2508  50 

Pt 

4 

2500.27 

I  r 

I 

42 

2504  39 

Os 

T 

5 

2508  53 

Ho 

II 

2500.31 

Re 

I 

60 

2504.45 

Ta 

X  CL 

T 

14 

2508.61 

Os 

5 

2500.44 

Mo 

II 

22 

2504.51 

Os 

J 

6 

h 

2508.67 

Mb 

J 

1.2 

h 

2500.50 

Co 

I 

24 

2504  52 

Co 

20 

2508  74 

W 

11 

2500.57 

Re 

I 

7 

2504  53 

W 

10 

2508  92 

Ta 

II 

3.0 

2500.58 

Rh 

2  5 

2504  54 

Ti 

6 

2508  98 

Cr 

12 

2500.70 

Ga 

I 

19 

2504.60 

Re 

II 

150 

c 

2508.99 

Re 

8 

2500.72 

Os 

20 

2504  65 

Nb 

12 

2509.07 

Ru 

8 

2500.74 

Hf 

II 

70 

2504.70 

W 

140 

2509!o8 

Tm 

II 

3.5 

2500.84 

Ru 

I 

7 

2504.74 

Tm  III 

6 

2509.56 

Mo 

25 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave-  Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A  Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

28 

2509.70  Rh 

I 

5 

2513.94 

Er 

II 

17 

2519.29 

Os 

8 

2509.71  Ir 

I 

5 

2514.07 

Pt 

I 

40 

2519.52 

Cr 

6 

2509.71  Os 

II 

160 

2514.32 

Si 

I 

32 

2519.62 

V 

14 

OcnQ  QA  City 

6  c 

2514.51 

rte 

6 

2519.63 

Fe 

2.5 

2509.96  Th 

II 

10 

2514.64 

V 

II 

10 

2519.78 

Ta 

26 

'2510.16  W 

I 

5 

2514.77 

U 

28 

2519.79 

Os 

5 

2510.32  Dy 

II 

6 

2515.03 

Pt 

I 

11 

2519.80 

Tm  III 

8 

2510.47  W 

II 

55 

2515.04 

Os 

12 

2519.82 

Co 

II 

3.0 

8 

2515.08 

jyiu 

T  T 

L  X. 

10 

2519.88 

W 

I 

4 

2510.66  Rh 

II 

9 

2515.15 

V 

3.5 

2519.95 

Ru 

I 

10 

2510.71  Ta 

II 

7 

2515.28 

Ru 

I 

46 

2520.01 

Rp 

90 

2510.83  Fe 

I 

6 

2515.36 

Ir 

I 

32 

2520,45 

w 

I 

20 

2511.00  Nb 

II 

5 

2515.47 

Re 

7 

2520.51 

Nb 

I 

90 

15 

2515.48 

III 

T  T 
1  1 

10 

2520.53 

Rh 

II 

24 

2511.03  Rh 

24 

2515.58 

Pt 

15 

2520.54 

Ti 

I 

3.5 

2511.56  Ru 

I 

3 

2515.66 

Mo 

I 

7 

2520.66 

Th 

T  T 

J.  X 

24 

2511.65  V 

I 

2.5 

2515.69 

Bi 

I 

22 

2520.87 

Tm 

II 

5  d 

2511.69  Ta 

II 

16 

2515.75 

Rh 

2520.94 

Tm 

II 

7 

C.D1.L,  lb  re 

T  T 
1  1 

360 

2516.11 

ia  1 

2.5 

2520.95 

Er 

II 

6 

2511.80  Mo 

II 

10 

2516.12 

Re 

6 

2520.98 

W 

I 

5 

2511.82  Tm 

II 

2.5 

2516.36 

Yb 

II 

80 

2521.32 

W 

8 

2511.94  Ir 

I 

2.5 

2516.42 

Th 

II 

180 

2521.36 

Co 

I 

24 

2511.95  V 

9 

2516.58 

W 

10 

2521.37 

In 

I 

20 

^iDiZ.UD  YD 

T  T 
XI 

100 

2516.88 

xst 
rll 

T  T 
11 

20 

2521.40 

Nb 

II 

7 

2512.36  Fe 

11 

2516.92 

Cr 

8 

2521.49 

Hf 

II 

1.2 

2512.40  Co 

II 

4 

2517.08 

Re 

I 

44 

2521.50 

Re 

6 

2512.55  Re 

I 

24 

2517.14 

V 

I 

6 

2521.61 

Ru 

I 

8 

2512.58  Ir 

II 

12 

2517.32 

Ru 

II 

28 

2522.04 

W 

II 

24 

ZDi^.DD  la 

8 

2517.43 

1  1 

T  T 
1  1 

28 

2522.16 

Tm 

II 

65 

2512.69  Hf 

II 

6  h 

2517.46 

Mo 

7 

2522.42 

Yb 

II 

12 

2512.81  Ru 

I 

9 

2517.60 

Dy 

II 

280 

2522.85 

Fe 

55 

2512.87  Os 

I 

3.0 

2517.61 

Os 

I 

80 

2523.41 

W 

I 

4 

2512.90  Co 

6 

2517.62 

Ru 

6 

2523.59 

W 

I 

3.0 

CDLd.VJ  W 

9 

2517.66 

r  e 

14 

2523.66 

Fe 

I 

65 

2513.03  Hf 

II 

3.0 

2517.83 

Mo 

I 

15 

2523.92 

Sn 

I 

10 

2513.10  Ta 

II 

8 

2517.86 

Hf 

I 

20 

2524.09 

Tm 

II 

5 

2513.12  Co 

I 

36 

2517.87 

Co 

I 

240 

2524,11 

Si 

200 

2513.25  Os 

42 

2517.92 

Os 

50 

2524.29 

Fe 

6 

OCT'S  "zn 

70 

2518.10 

r  e 

14 

2524.30 

Pt 

12 

2513.32  Ru 

II 

6 

2518.14 

W 

II 

7 

2524.49 

Bi 

4 

2513.33  Mo 

I 

55 

2518.44 

Os 

I 

8 

2524.64 

Ti 

II 

6 

2513.36  Rh 

2.5 

2518.46 

Tm 

II 

6 

o  r"     /I  ~7 

2524.79 

Os 

7 

2513.55  Ho 

II 

3.0 

2518.50 

W 

12  h 

2524.81 

Mo 

9 

2513.57  Dy 

II 

8 

2518.51 

Ce 

8 

2524.81 

W 

4 

2513.62  Cr 

8 

2518.71 

Cr 

2.0 

2524.88 

Ir 

II 

10 

2513.71  Ir 

6 

2518.73 

Ho 

II 

12 

2524.96 

Co 

II 

10  d 

2513.77  Tm 

5 

2518.97 

U 

5 

2524.99 

Nb 

2513.85  Tm 

II 

3.0 

2519.02 

Ce 

II 

6 

2525.02 

Fe 

7 

2513.88  Ta 

II 

4 

2519.04 

Ti 

8 

2525.05 

Ir 

14 

2513.93  W 

120 

2519.21 

Si 

3.0 

2525.17 

Ru 

26 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrum 

Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrum 

Intensity 
and 
Character 

Wave- 
length 
in  A 

Element 
and 
Spectrum 

-7 
/ 

r  c 

T  T 

0 

2b^U.b4 

rvU 

T 
1 

1  0 
12 

0  CZ/I  Q7 

2b  J4.7  / 

X  a 

T 
1 

9 

2525.55 

rvc 

7 

2530.69 

r  e 

T 
I 

5 

2534.99 

T  T 

X  X 

38 

2525.60 

1  1 

T  T 

Jl  1 

12 

2530.70 

T 
1 

9 

2535.10 

W 
W 

T 

T  /I 

o  c  n  c  /,  Q 

w 

lU 

o c "2 n  Q7 
2b^U.7 / 

Nb 

II 

0  c 
2.b 

0  n'2 c  'XU 
CO  JO,  JO 

Co 

I 

16 

Nb 

II 

0  c 
Z.b 

0  C  "2  n  QQ 
2b^U.77 

W 

I 

ib 

0  C  "2  C  CO 

2bJb.b7 

Ru 

II 

1  n 

T  T 
1  1 

JO 

0  C'2  1    1  Q 
2bJi.i7 

III 

T  T 
1 1 

7n 
/U 

0  c 
2bJb.bU 

"Co 

r  e 

T 
1 

1.0 

2525.99 

rtn 

5 

2531.25 

JND 

T  T 

JL  1 

60 

2535.65 

Jr 

T 
1 

14 

2526.01 

us 

20 

2531.25 

1  1 

T  T 
I  1 

4 

2535.87 

1  n 

T  T 
X  X 

14 

Ta 

II 

b 

0  C  "2  1     0  Q 

25^1. 2V 

Ta 

I 

1  /I 
14 

0  C'2  C  07 

2bib.o  / 

Ti 

II 

Th 

II 

2.0 

0  C'2  T  AIL 

2bjjl.4^ 

Tm 

II 

n  0  n 
12U 

0  C  "2  C    Q  ^ 

2b3b.9b 

Co 

I 

0  C  0  ^  '2/1 

1  n 

T  T 
1  1 

1  n 
l.U 

0  C'2  T  7/1 

2b3i.  /  4 

Kil 

T 
1 

36 

0  C  '2  ^  AQ 

L-O 

T 
1 

55 

2526.22 

V 

60 

2532.12 

la 

T  T 
1  1 

5 

2536.49 

Pt 

T 
1 

5 

2526.30 

r  e 

T  T 
1  I 

36 

2532.18 

uo 

T 
1 

1500 

2536.52 

Hg 

T 
1 

l^u  d 

0  C  0       '2  C 

Ta 

0  c 
2.b 

0 c "2 0  on 
2532. 2u 

Ir 

I 

9 

0  C  '2  /  71 

2536.  / 1 

Rh 

Ta 

I 

Q 

7 

0  C  '2  0    "2  1 

2b32.  Jl 

Mo 

II 

1  0 

12 

0  C  '2  /  00 

2b36.o2 

Fe 

II 

lU 

WT 
W 

4 

0  C  '2  0    /I  "2 

2b32.43 

1  n 

T  T 
1  1 

7 

0  C  '2        0  C 

2b36.ob 

jyjio 

T 
1 

2.0 

2526.77 

T  T" 

1  r 

17 

2532.44 

r\  „ 
<JS 

T 
1 

8 

2536.86 

TT  ^ 
llO 

T  T 
1 1 

5 

2526.81 

KG 

12 

2532.46 

T  T 
I  1 

28 

2536.95 

T  11 

T  T 
1 1 

/ 
0 

0  C  0        0  '2 

i:bz:6.o3 

Os 

I 

/ 
0 

0  C  "2  0  CO 

2bJ2.b2 

Ir 

I 

1  n 
iU 

0  c "2  7  no 
253  /.U2 

Er 

II 

0 
0 

0  C  0  /     0  '2 

ZbZ6.o3 

Ru 

4 

0  C  "2  0    L  L 

2b32.66 

Rh 

Q 

7 

0  c  "2  7  n  /I 
2b3  /.U4 

Rh 

II 

T  /I 

14 

0  C  0  "7  0*2 

1  ni 

Q 

7 

0  C'20  Q7 
2bJ2.7  / 

III 

T  T 
1 1 

1  0 

12 

0  C  "2  7  17 
COJ  1,1/ 

"Co 

r  e 

11 

\JS 

12 

2533.00 

1  a 

T 

JL 

28 

2537.22 

1  r 

T 
1 

19 

r 

8 

2533.06 

TV/Tn 

T 
I 

5 

2537.30 

TT 

u 

Q 

7 

<cb<l  /.  IH 

Mo 

II 

4o 

0  C  'i  "2   1  "2 
COP  J, L J 

Ir 

I 

0  0 
22 

0  C'2 7   "2 "2 
CO  J  I.JJ 

Hf 

II 

1  o 

iz: 

0  c  0  ~7  yi  0 
COL  1  ,'\d. 

Tm 

II 

4 

0  C  "2  "2  1/1 

2b33.14 

La 

II 

Q 

7 

0  C  '2  7  LA 

CO  J  /.b4 

Yb 

II 

14U 

0  K  0  "7   /1 1 

^bZ  /.43 

"Co 

_ 

7  n 

0  C  'il  0 

2bJJ.23 

no 

T 
1 

Q 

0  C  '2  7  Q 

2b J  /.bo 

1  r 

T 
1 

44 

2521,11 

w 

: 

3.0 

2533.23 

TT 

u 

16 

2537.94 

1  a 

T  T 
X  X 

4 

2527.86 

i  rn 

T  T 
1  X 

5 

2533.24 

rvU 

T 
1 

65 

2538.00 

KJS 

T  T 
X  X 

0  D 

^b^  /.  VU 

V 

II 

12 

0  C2'2  "21 

Re 

I 

o  n 
2U 

0 c "2 D  in 
2b  Jo.lU 

Os 

1 

"x  n 
3.U 

ZbZ  /.9o 

Ti 

i.U 

0  C  "2  "2    C  Q 

2bJ  J.b7 

Rh 

n 
7 

0  C'2  0    /I  "2 

2bj5o.4:? 

U 

c.b 

TT 
U 

-J 

0  c  -2  "2  i^'i 

■Po 

T  T 
1  X 

c  c 
bb 

0  C2  Q   /I  A 

2bJo.4b 

IV/Tn 

T  T 
I  J. 

16 

2528.47 

V 

T  T 
1  X 

80 

2533.63 

w 

T 
X 

38 

2538.67 

I  D 

T  T 
X  X 

6 

2528.51 

r>a 

T  T 

i.  J. 

6 

2533.80 

"Co 

r  e 

T 

J. 

2.5 

2538.73 

TT 
U 

^UU 

0 c 0 0  CI 

Si 

li 

2b  J  J.oU 

Ho 

I 

-7 

0  C'2  Q  Q1 

2bJo.ol 

Fe 

II 

'2  0  n 
3/iU 

0 c 0 0  no 

Sb 

3.U 

0  C'2  "2    Q  0 

2bJ J.70 

W 

I 

0  n 
2.U 

0  C  '2  Q   0  Q 

2b  Jo. 00 

Ir 

I 

4o 

^:bZo.6Z 

U  0 

T  T 
1  1 

22 

0  c  '2  ^  m 
2b  J4.  Ui 

T) 

T 
1 

-7 

0  c  ^2  Q  n  n 
2bj7.UU 

"Co 

r  e 

T  T 
1 1 

20 

2528.84 

V 

T  T 
1  1 

4 

2534.07 

Kn 

16 

2539.20 

T 

1 

6 

2528.88 

KU 

12 

2534.10 

■Do 

Ke 

T  T 
X  X 

7 

2539.31 

w 

T 
1 

l^iU 

0  c  0  0  n  7 

Co 

I 

■7 

0  C  '2  /I    T  ^ 

2534. lb 

Ta 

1 

Q 

7 

0  C'2Q    '2  '2 
2537.  JJ 

Re 

I 

5U 

0  c  0  n  T  '2 

Zb<i7.13 

Fe 

I 

lU 

0  C  "2  /I  17 

2b34.i  / 

Os 

1 

b 

0  C  '2  Q    A  A 

Mjo 

II 

4 

iibZ7.41 

Pt 

/ 

0  C  '2  /I  '2/1 

2b34.j)4 

u  r 

T  T 
1  1 

b 

0  C  '2  Q 

cojy,oo 

CjT 

T 
1 

11 

2529.50 

Re 

6 

2534.42 

r  e 

T  T 
11 

2.5 

2539.72 

Kn 

6 

2529.55 

r  e 

T  T 
I  I 

55 

2534.46 

1  r 

T 

I 

11 

2539.73 

US 

T 
1 

20 

W 

b 

0  C  '2  /I    /I  7 

2534.4  / 

Ta 

I 

1  /I 
14 

0  c  >i  n  1/1 
2b4U.14 

Os 

I 

16 

2529.83 

Fe 

4 

0  C "2  ^  CO 

2b34.b2 

V 

II 

1  0 
1.2 

0  c  /I  n  00 
2b4U,2o 

Y 

00 

/iZ 

icon  0  c 
2b27.ob 

Ti 

0  n 
2U 

0  C  '2  /I  ^0 

2b  J4.o2 

Ti 

II 

0  n 
2.U 

0 c /I  n  /in 
2b4U.4U 

Ir 

I 

30 

2530.13 

Co 

5 

2534.68 

W 

I 

14  h 

2540.45 

Mo 

I 

32 

2530.18 

V 

30 

2534.80 

Re 

I 

46 

2540.51 

Re 

I 

6 

2530.34 

IVIb 

II 

5 

2534.82 

W 

II 

16 

2540.62 

Nb 

II 

4 

2530.45 

Cr 

3.0 

2534.95 

U 

15 

2540.74 

Os 

I 

27 


Table  2.     All  Observed  Lines  in  Order  of  "Wavelength 


Intensity 

Wave-  Element 

Intensity 

Wave- 

Element 

Intensity 

Wave-  Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A  Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A  Spectrum 

80 

2540.98  Fe 

I 

42 

2545.22 

Sc 

II 

65 

2549.61  Fe 

I 

5 

2541.28  Ru 

I 

5 

2545.34 

Th 

II 

1.0 

2549.99  Th 

2.5 

2541.37  U 

60 

2545.34 

W 

I 

2.5 

2550.02  Fe 

II 

16 

^D'+l.^c  JND 

T  T 
1  1 

30 

2545.48 

rce 

2.0 

<:55(J.04  Yd 

T  T 

1 1 

5 

2541.48  Ir 

24 

2545.49 

Ta 

II 

13 

2550.09  Re 

II 

6 

""2541.65  Os 

I 

7 

2545.54 

Ir 

I 

4 

2550.10  W 

II 

8 

2541.69  W 

I 

5 

2545.64 

Cr 

I 

1.0 

2550.17  Y 

20 

2541.92  Ti 

28 

2545.70 

Rh 

80 

2550.37  W 

I 

8 

T  T 
1  I 

3.0 

2545.74 

1  n 

T  T 
I  1 

3.0 

1 

28 

2542.02  Ir 

80 

2545.98 

Fe 

15 

2550.74  Zr 

II 

16 

2542.10  Fe 

I 

8 

2545.98 

V 

I 

14  h 

2550.85  Mo 

I 

15 

2542.10  Zr 

II 

38 

2546.03 

Ir 

I 

14 

2551.00  W 

I 

9  d 

2542.23  Ta 

13 

2546.17 

Os 

46  d 

2551.07  Ta 

I 

T  T 
I  1 

240 

2546.55 

on 

<i5bi.i9  la 

T 
I 

85 

2542.51  Os 

13 

2546.67 

Ru 

6 

2551.09  Fe 

I 

3.0 

2542.65  Th 

II 

1.2 

2546.74 

Co 

II 

1.2 

2551.24  Th 

II 

13 

2542.66  Tm 

II 

24 

2546.80 

Ta 

I 

280 

2551.35  W 

I 

42 

2542.67  Mo 

II 

3.0 

2546.87 

Lu 

II 

20 

2551.38  Nb 

II 

2.0 

T  T 
1  1 

120 

2547.14 

W 

36 

^551.40  Hi 

T  T 
11 

6 

2543.09  Ce 

6 

2547.20 

Ir 

10 

2551.40  Ir 

I 

7 

2543.25  Ru 

II 

11 

2547.28 

Er 

II 

3.5 

2551.51  Tm 

II 

8 

2543.35  Mo 

I 

1.4 

2547.57 

Y 

14 

2551.73  Ta 

II 

3.5 

2543.38  Fe 

II 

6 

2547.69 

Ir 

2.0 

2551.77  Ce 

12 

12 

2547.70 

Us 

3.0 

O  CCX    QC  Ilf 

T  T 
1  1 

5 

2543.45  Mn 

II 

13 

2547.90 

Th 

II 

3.0 

2551.98  W 

I 

5 

2543.61  Mo 

II 

13 

2548.10 

Os 

I 

24 

2552.02  Re 

I 

9 

2543.67  Re 

I 

9 

2548.14 

Re 

I 

10 

2552.14  Yb 

II 

2.0 

2543.68  Gd 

II 

3.0 

2548.14 

Th 

II 

5 

2552.25  Pt 

I 

11 

3.5 

2548.15 

w 

8 

2552.31  Dy 

II 

7 

2543.83  Dy 

II 

12 

2548.20 

Hf 

II 

220 

2552.37  Sc 

II 

5 

2543.84  Re 

I 

42 

2548.22 

Mo 

I 

13 

2552.49  Tmlll 

16 

2543.92  Fe 

I 

18 

2548.34 

Co 

I 

16 

2552.65  V 

I 

380 

2543.97  Ir 

3.5 

2548.57 

W 

8 

2552.69  Yb 

II 

3.5 

OCA  A    no    T" T-v-i 

T  T 
1  I 

1.0 

2548.60 

Kn 

3.0 

2552.73  Re 

I 

3.0 

2544.17  W 

5 

2548.63 

Nb 

II 

40 

2552.75  Tm 

II 

1.6 

2544.19  Au 

I 

14  d 

2548.68 

Ce 

12 

2552.96  V 

II 

9 

2544.22  Re 

I 

8 

2548.69 

V 

II 

12 

2553.00  Co 

I 

3.0 

2544.22  Rh 

2.5 

2548.83 

Os 

II 

4 

2553.06  Cr 

I 

30 

OCA  A    OO  X3tt 

12 

2548.88 

Ke 

18 

2553.16  W 

I 

90 

2544.25  Co 

{ 

5 

2549.09 

W 

II 

7 

2553.18  Ta 

II 

5 

2544.27  Ta 

I 

14 

2549.28 

V 

II 

38 

2553.28  P 

I 

2544.37  Ta 

II 

12 

2549.30 

Co 

I 

16 

2553.37  Co 

I 

2.0 

2544.36  U 

5 

2549.30 

U 

12  c 

2553.59  Re 

II 

7 

2544.71  Fe 

J 

5 

2549.37 

Re 

J 

5 

2553.67  V 

II 

60  d 

2544.74  Re 

14 

2549.38 

Ta 

46 

2553.82  W 

I 

2544.88  Re 

1.8 

2549.46 

Pt 

6 

2554.18  Re 

I 

70 

2544.80  Nb 

II 

30 

2549.48 

Ru 

9 

2554.40  Ir 

I 

10 

2544.86  Co 

3.0  d 

2549.52 

Lu 

26 

2554.46  Os 

I 

6 

2544.90  Er 

II 

16 

2549.54 

Cr 

46 

2554.62  Ta 

II 

5 

2545.13  Dy 

II 

60 

2549.58 

Ru 

30 

2554.63  Re 

II 

28 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

ajid 
Character 

Wave-  Element 
length  and 
in  A  Spectrum 

Intensity 

and 
Character 

Wave-  Element 
length  and 
in  A  Spectrum 

Intens  ity 
and 
Character 

Wave-  Element 
length  and 
in  A  Spectrum 

1.2 

2554.64  Sb 

I 

2.0 

2558.62  Rh 

28 

2563.61  Hf 

II 

1.0 

2554.65  Th 

I 

10 

2558.88  Mo 

II 

15 

2563.65  Mn 

II 

2.5 

2554.78  Eu 

II 

2558.94  Mo 

I 

14 

2563.70  Ta 

I 

7 

2554.86  V 

5 

2558.90  V 

17 

2563.86  Tm 

II 

42 

2554.86  W 

II 

14 

2558.94  Nb 

11 

2563.91  W 

II 

12 

2554.91  Ta 

II 

7 

2559.02  Hf 

I 

16 

2564.04  Co 

II 

15 

2554.93  P 

I 

20 

2559.08  Re 

I 

15 

2564.17  Eu 

II 

5 

2554.93  Re 

I 

2.5 

2559.18  Eu 

II 

44 

2564.18  Ir 

I 

24 

2555.05  Ta 

\ 

14 

2559.19  Hi 

T  T 

II 

28 

2564.19  Re 

I 

16 

2555.07  Co 

12 

2559.41  Co 

II 

10  h 

2564.23  V 

I 

60 

2555.09  W 

II 

120 

2559.43  Ta 

J 

11 

2564.34  Mo 

II 

2555.20  W 

3.0 

2559.49  U 

10 

2564.37  Os 

I 

13 

2555.11  Os 

6 

2559.71  Re 

I 

3.0 

2564.58  Ru 

I 

1.8 

2555.17  Tn 

II 

6 

2559.88  Re 

15 

2564.68  W 

I 

10 

2555.27  Os 

30 

2560.12  W 

{ 

4 

2564.78  Er 

II 

10 

2555.35  Ir 

I 

110 

2560.15  In 

J 

15 

2564.82  V 

I 

44 

2555.36  Rh 

I 

5 

2560.19  Dy 

II 

11 

2565.17  Os 

I 

8 

2555.42  Mo 

II 

4 

2560.19  Os 

24 

2565.41  Nb 

I 

10 

2555.63  Nd 

T  T 

II 

170 

2560.25  Sc 

T  T 

II 

26 

O  f~  /  r"      At  TT 

2565.41  U 

13 

2555.80  Os 

14 

2560.26  Ru 

3.0 

2565.56  Yb 

II 

42 

2555.82  Sc 

II 

4 

2560.37  La 

II 

44 

2565.60  Th 

II 

2.5 

2555.86  Ru 

I 

4 

2560.47  Os 

5 

2565.72  Os 

I 

8 

2555.88  Ir 

18 

2560.68  Ta 

I 

4 

2565.79  Rh 

I 

7 

2555.99  Tl 

T  T 
11 

13 

2560.69  Cr 

6 

2565.84  Re 

I 

3.5 

2556.00  Ru 

3.0 

2560.75  W 

\ 

7 

2565.98  Tm 

II 

9 

2556.08  Os 

13 

2560.83  Ru 

I 

3.5 

2566.04  Rh 

I 

16 

2556.19  U 

II 

0.7 

2560.93  Th 

II 

5 

2566.25  Dy 

II 

4 

2556.27  W 

I 

12 

2561.46  Re 

I 

5 

2566.26  Mo 

II 

2.5 

2556.30  Ge 

{ 

9 

2561.51  W 

50 

2566.49  Os 

I 

4 

2556.31  Ru 

60 

2561.65  Tm 

II 

3.0 

2566.57  Re 

I 

3.0 

2556.43  Zr 

J 

2.5 

2561.80  Lu 

II 

6 

2566.59  Ru 

I 

85 

2556.51  Re 

7 

2561.94  Th 

II 

24 

2566.59  Th 

II 

14 

2556.51  Ta 

II 

75 

2561.96  W 

24 

2566.88  Os 

I 

8 

2556.57  Mn 

T  T 

II 

8 

2562.08  Mo 

T  T 

II 

6 

2566.91  Fe 

II 

32 

2556.74  W 

46 

2562.10  Ta 

2.0 

2566.92  Rh 

II 

5 

2556.75  Mo 

II 

28 

2562.13  V 

J 

32 

2567.05  Mo 

I 

10 

2556.76  Co 

50 

2562.15  Co 

J 

1.8 

2567.11  U 

5 

2556.84  Ho 

24 

2562.41  Nb 

II 

4 

2567.28  Rh 

24 

2556.94  Nb 

T  T 

II 

2.5 

2562.42  Ce 

60 

2567.35  Co 

I 

8 

2557.15  Cr 

20 

2562.53  Fe 

II 

4 

2567.45  Zr 

I 

8 

2557.56  W 

J 

13 

2562.66  Os 

J 

14 

2567.50  W 

I 

18 

2557.71  Ta 

II 

12 

2562.94  U 

13 

2567.51  Nb 

I 

8 

2557.77  Os 

12 

2563.01  Re 

38 

2567.64  Zr 

II 

10 

2557.94  Dy 

II 

12 

2563.15  Ru 

} 

5 

2567.73  Ho 

II 

12 

2558.06  Re 

16 

2563.16  Os 

II 

2.5 

2567.94  Th 

I 

10 

2558.09  Os 

24 

2563.16  W 

II 

5 

2567.96  U 

3.0 

2558.48  W 

85 

2563.21  Sc 

II 

24 

2567.99  Al 

I 

5 

2558.54  Ru 

7 

2563.28  Ir 

10 

2568.17  Eu 

II 

2.0 

2558.55  Pr 

8 

2563.33  Ta 

13 

2568.21  W 

I 

10 

2558.59  Mn 

II 

13 

2563.47  Fe 

II 

4 

2568.26  Tm 

II 

29 
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and 
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and 
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and 
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and 
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b 

2568.39  V 

I 

3.5 

2572,37 

Ir 

I 

10 

2576.69 

Fe 

I 

10 

2568.56  W 

6 

2572.41 

Ru 

18 

2576.69 

Th 

II 

44 

?R68  64  F?p 

T  T 

X  X 

7 

2572.48 

Oio 

36 

2576.82 

Wf 
HI 

T  T 
X  X 

17 

2568.77  Ru 

5 

2572.65 

Ti 

II 

14 

2577.02 

W 

40 

2568.83  Os 

I 

11 

2572.70 

Ir 

I 

22 

2577.14 

Eu 

II 

c 
D 

2568.87  U 

oU 

CO  1  c,  lb 

Mn 

I 

36 

<^  r-  -7-7    r\  / 

2577.26 

Ir 

I 

110 

2568.87  Zr 

II 

5 

2572.93 

Cd 

II 

110 

2577.27 

Pb 

1.8 

?t;^,Q  QB  TT 

7 

2573.09 

6 

2577.29 

V 
V 

8 

2568.98  W 

I 

1.8 

2573.13 

Yb 

II 

8 

2577.32 

U 

18 

2569.03  Nb 

I 

5 

2573.14 

Ce 

70 

2577.37 

Ta 

II 

1  A 

14 

2569.13  Ta 

II 

3.5 

2573. 4U 

Co 

I 

10 

2577.65 

Cr 

I 

4 

2569.17  Ce 

4 

2573.48 

Os 

J 

3.0 

2577.73 

Tb 

II 

20 

20 

2573.53 

w 

40 

Ibll.l^ 

To 

1  a 

2569.30  W 

II 

4.0 

2573.54 

Co 

I 

9 

2511.92 

Fe 

II 

4 

2569.34  Tm 

II 

50 

2573.54 

Ta 

I 

4 

2578.12 

Re 

I 

1.2 

2569.47  Sr 

I 

12 

Re 

I 

34 

2578.14 

Hf 

II 

20 

2569.71  U 

46 

2573.79 

Ta 

8 

2578.16 

Os 

3.0 

c.DOVt  '  '  XvU 

36 

2573.90 

TT 
1  X 

10 

2578.20 

IN  U 

2.5 

2569.88  Ce 

8 

2573.95 

W 

II 

8 

2578.24 

Ta 

II 

10 

2569.88  Ir 

I 

30 

2574.02 

V 

I 

14 

2578.32 

Os 

II 

16 

2570.09  W 

I 

O 

o 

2574.06 

Sb 

I 

2.0 

2578.32 

Pr 

6 

2570.52  Fe 

II 

4 

2574.21 

Re 

5 

2578.36 

Mo 

II 

5 

50 

2574.35 

11 

2578.57 

XvU 

9 

2570.67  U 

4 

2574.37 

Fe 

II 

5 

2578.71 

Ir 

I 

6 

2570.71  Hf 

II 

18 

2574.38 

Ta 

I 

36 

2578.74 

Nb 

I 

5 

2570.78  Nb 

I 

6 

2574.42 

Mo 

II 

12 

O  C  "7  O    "7  "7 

2578.77 

Mo 

I 

11 

2570.97  Ru 

6 

2574.48 

Th 

II 

130 

2578.79 

Lu 

II 

12 

C.D  11,  \JJ     X  X 

T  T 
1  X 

5 

2574.56 

X  111 

T  T  T 
111 

3.5 

2578.91 

1  X 

5 

2571.05  Nb 

2.0 

2574.66 

Rh 

6 

2578.95 

Ru 

I 

7 

2571.14  Os 

I 

2.5 

2574.74 

Os 

I 

12 

2579.01 

Re 

I 

70 

2571.23  Lu 

II 

2.5 

Eu 

II 

5 

2579.16 

U 

12 

2571.26  Re 

8 

2574.84 

Nb 

II 

5 

2579.22 

Ru 

20 

T  T 
X  X 

1.8 

2574.86 

TT 
X  X 

20 

2579.26 

w 

TV 

T  T 

X  X 

4 

2571.35  Yb 

II 

7 

2574.89 

Hf 

2.5 

2579.30 

Pr 

140 

2571.39  Zr 

II 

48 

2575.10 

Al 

I 

20 

2579.40 

W 

I 

55 

2571.44  W 

II 

3.0  n 

o  c  "7  c  o  yi 

25  IbtCH 

Ru 

I 

O  C  "7Q    C  /I 

25  / 7,54 

W 

II 

2.5 

2571.45  Mo 

II 

4 

2575.41 

Al 

9 

2579.43 

Th 

II 

40 

L.D  1  L,D  X  Id 

T  T 
X  X 

5 

2575.46 

w 

w 

5 

2579,44 

u 

100 

2571.58  Sn 

18 

2575.47 

Ta 

I 

1.8 

2579,49 

Ir 

II 

100 

2571.67  Hf 

II 

50 

2575.51 

Mn 

I 

11 

2579.53 

Ru 

I 

15 

2571.74  Cr 

I 

1.8 

O  FT  "7  C    "7  'J 

2575.73 

Co 

I 

5 

O  n  "7  0    C  "7 

25  /9.5  / 

U 

32 

2571.78  Os 

6 

2575.74 

Fe 

\ 

5 

2579.59 

Er 

II 

30 

2571.81  Re 

II 

2.0 

2575.75 

Rh 

12 

2579.62 

Ta 

3.5 

2572.07  Ir 

5 

2575.77 

Mo 

12 

2580,03 

Os 

II 

13 

2572.10  Nb 

1200 

2576.10 

Mn 

II 

70 

2580,14 

TI 

5 

2572.24  Co 

1.0 

2576.23 

Rh 

24 

2580.16 

Ta 

18  d 

2572.24  W 

II 

6 

2576.32 

Re 

8 

2580,28 

Nb 

II 

2572.35  W 

II 

1.0 

2576.32 

Th 

8 

2580.31 

Re 

3.0 

2572.28  Ru 

5 

2576.56 

Mo 

II 

40 

2580.33 

Co 

II 

40 

2572.34  Mo 

10 

2576.60 

Nb 

30 

2580.33 

W 

30 
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Inte  ns  ity 

Wave- 

Element 

Tn  t'p  n  s  1 1 V 

j_i..L  uV'j.j.o  y 

Element 

Tn  1"    n  Q  1  Y\T 

VV  dVfc?" 

Element 

and 

length 

and 

3.nd 

X      XX  uxx 

and 

cLnd 

XC;  11^  til 

and 

Char  acte  r 

in  A 

Spectrum 

in  A 

Spectrum 

C^.\\  T\  T  7\  Ct  T 

1,  L  ex.  X   CL  \^  L'  ^  X 

ill  x\ 

Spectrum 

2.0 

2580.35 

Th 

II 

6 

2585.34 

Co 

I 

70 

2590.94 

Nb 

II 

90 

2580.49 

W 

11 

2585.43 

W 

I 

7 

2590.97 

Ru 

I 

c; 

2580.70 

Th 

II 

1  7 

9RSR  AT 

Ta 

I 

A 
H 

9^qi  Ot; 

CD"  i.,UD 

Ho 

II 

1  n 

J.  u 

2580.80 

Ru 

c; 

9RftR  74 

Ru 

I 

1  ft 
1  0 

9  ^qi  19 
^  -3  71. 1  c 

Ru 

I 

J-.O 

2580.82 

La 

II 

9^ft^  Rft 
L.  DOD»  OO 

Fe 

II 

C 
0 

9  c;0l  1 
CD7  L,LD 

Re 

I 

5 

2580.82 

Ti 

J 

4 

2585.95 

Mo 

II 

20 

2591.25 

u 

6 

2580.84 

Co 

J 

12 

2586.08 

Os 

14 

2591.33 

Hf 

II 

2581.05 

Os 

I 

?  n 

/C   OO.  X  _? 

Gd 

II 

0 

9cqT  ^9 

C Dy  L,HC 

Tb 

II 

1  4 

±  H 

2581.06 

W 

J 

1  0 
l.c 

Th 

II 

1  ft 
10 

CDy  j.,Hy 

W 

II 

Q 

o 

2581.14 

Ru 

c. 

9c,8A  90 

^  D  OO.  ^  U 

u 

c 

D 

C.D7  ±,D  1 

Dv 

II 

4 

2581.20 

W 

II 

4 

2586.34 

W 

I 

9 

2591.54 

Fe 

II 

12 

2581.44 

Re 

5 

2586.52 

Ho 

I 

16 

2591.59 

Re 

I 

q 

2581.56 

Er 

II 

c; 

t  JOO. OH 

W 

I 

9c:qi  CA 
C  D7l.D*t 

Ru 

I 

A 

2581.60 

Ta 

II 

9ft 

L.  O 

9^ftA  7^ 

Er 

II 

L 
0 

9c;qi  Aq 

C D  7l, D7 

Co 

I 

2581.86 

Eu 

II 

J  n 

9c;ftA  7q 

Re 

I 

D 

9c;oi  77 

c  D71. /  / 

Mo 

II 

7 

2581.91 

Ru 

J 

12 

2586.94 

W 

I 

38 

2591.85 

Cr 

I 

70 

2581.96 

Os 

J 

6 

2587.00 

Re 

I 

3.5 

2591.91 

Er 

II 

2582.11 

U 

J.  ± 

9c;ft7  n"^ 

coo  1  ,\J  J 

Er 

II 

q 

7 

9c;qi  qo 
^  371. 70 

Mo 

I 

O  11 

2582.13 

Lu 

II 

D  U 

9^ft7  07 

CD  O  1  ,\J  1 

U 

1  q 

1 7 

9c;qi  qo 

^  3  71. 7  0 

Os 

I 

DC 

2582.16 

Mo 

1  D 

9Rft7  99 

CDO 1 ,CC 

Co 

II 

1  'K 
ID 

9c:q9  09 
c Dyc, uc 

Ru 

I 

16 

2582.24 

Co 

II 

1.0 

2587.25 

Th 

II 

36 

2592.06 

I  r 

I 

5 

2582.30 

Fe 

3.0 

2587.29 

Rh 

II 

48 

2592.20 

Nb 

I 

-JO 

2582.54 

Hf 

II 

9Rft7  "^4 

CDO 1 9  D^ 

Er 

II 

9  0 
c,u 

9Rq9  ^^4 

CDvCtDH 

Ce 

II 

2582.56 

La 

II 

1  9 

9^ft7  4Q 

^  J  O  /  .  t  7 

Os 

I 

ft  ri 
0  U 

9^q9  44 
c  Dyc,  HH 

Ta 

I 

Q 

/ 

2582.58 

Fe 

II 

^  n 

?'=iR7  7A 

CDO I ^ to 

W 

I 

CDyC, DJ 

Ta 

II 

10 

2582.62 

Os 

J 

9 

2588.00 

Fe 

I 

4 

2592.54 

Dv 

II 

9 

2582.77 

Re 

5 

2588.20 

Cr 

I 

500 

2592.54 

Ge 

I 

D 

2583.04 

Ru 

I 

4 

P^ftft  9A 

/-  _P  OO.  ^  D 

Os 

I 

i  D 

CD/C,D  1 

Er 

II 

1  1 

1 1 

2583.11 

Nb 

4ft 

*T  O 

9Rftft  97 

^  D  OO.  ^  / 

Tm 

II 

0 
0 

CDy  C,D  1 

U 

1.  o 

2583.18 

I  r 

J 

ft 

o 

?c;flft  44 

^  D  OO.  *T*T 

Os 

C,D 

9CiQ9  A4 

CDy  C,  OH 

Tb 

II 

8 

2583.22 

Nb 

J 

8 

2588.78 

Mo 

II 

3.0 

2592.78 

Fe 

II 

8 

2583.22 

W 

J 

4 

2588.88 

Ta 

II 

8  h 

2592.84 

Re 

I 

2583.40 

Zr 

II 

u 

CDO  7.  U O 

Th 

II 

"^9 

D  C 

9^Q9  Q4 
cDy  c,yn 

Mn 

I 

/I 

2583.42 

Tm 

II 

q 

9'=,ftq  07 

C  J  07.  u  / 

Zr 

II 

L 
D 

o^QO  qq 
CDyc,  yy 

Ho 

I 

2583.45 

Th 

40 

9  ^ftq  1  7 

CD  Oy  ,  1  1 

W 

II 

RO 

D\3 

9^Q'^  Oft 

C  Dy  D,  UO 

Ta 

I 

2.5 

2583.48 

u 

28 

2589.19 

Ge 

I 

7 

2593.38 

W 

I 

70 

2583.99 

Nb 

II 

5 

2589.27 

Nb 

I 

9 

2593.57 

u 

/in 

2584.03 

Ta 

II 

o 
o 

9cpq  -iQ 

CDOy,D7 

Os 

I 

90 
c  u 

CDy  D,  OH 

Ti 

I 

o 
O 

2584.14 

Ru 

c 
-J 

9CQq  CI 

C  jO  7.  31 

Os 

I 

4ft 
H  0 

C 3  73. DO 

Ta 

II 

/  u 

2584.31 

Mn 

1  X 

<L  J  O  7.  D  / 

Ru 

I 

DC 

c 373.  /  u 

Mo 

II 

40 

2584.38 

W 

T 

3.0 

2589.59 

u 

11 

2593.70 

Ru 

I 

8 

2584.42 
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5  h 

2710.67 

Tl 

I 

300 

2714  67 

Ta 

I 

7 

2718.51 

Hf 

II 

3  0 

9  710  70 

Ta 

II 

3  5 

2715  09 

Th 

II 

1  4 

X  » 

2718.54 

Rh 

I 

8 

2710.74 

Mo 

I 

9 

2715.17 

Ce 

II 

28 

2718.59 

Hf 

I 

5 

2710.78 

W 

II 

2715.24 

Ce 

10 

2718.71 

Os 

I 

4 

2711.10 

U 

2715  17 

Mo 

I 

2  5 

2718.83 

Ru 

I 

48 

2711.35 

Sc 

I 

8 

2715  31 

Rh 

II 

1  7 

X  / 

2718.90 

Sb 

I 

3  0 

C.  1  li.HD 

Th 

II 

4 

2715  34 

Nb 

II 

260 

\J  \J 

2718.90 

W 

I 

4 

2711.49 

Mo 

II 

55 

2715.36 

Os 

I 

10 

2718.91 

Os 

11 

2711.51 

Tm 

II 

120 

2715.47 

Re 

I 

260 

2719.02 

Fe 

I 

32 

2711.51 

Zr 

II 

4 

2715.50 

Nb 

I 

130 

2719.04 

Pt 

I 

6 

2711.53 

Er 

T  T 

II 

50 

2715  50 

W 

I 

12  d 

2719.09 

Lu 

I 

14 

971  1  c:R 

Mn 

II 

2715  54 

U 

II 

8 

2719.33 

U 

8 

2711.65 

Fe 

I 

14 

2715.64 

Os 

I 

40 

2719.33 

W 

I 

22 

2711.74 

V 

II 

4 

2715.69 

Nb 

I 

3.0 

2719.45 

Th 

II 

4 

2711.76 

U 

85 

2715.69 

V 

II 

20 

2719.46 

Tm  III 

3  5 

2711.79 

Yb 

II 

16 

2715.77 

Re 

I 

75 

2719.52 

Ru 

I 

8 

2711.83 

Hf 

I 

6 

2715*88 

Nb 

II 

4 

2719.54 

Re 

I 

5 

2711.99 

Hf 

II 

6  h 

2715.91 

Lu 

I 

80 

2719.65 

Ga 

I 

8 

2712.06 

U 

10 

2715.99 

Co 

I 

26 

2719.86 

W 

I 

10 

2712.12 

Er 

II 

10 

2716.10 

Nb 

I 

5 

2719.93 

Th 

II 

2.5 

2712.14 

Hf 

II 

5 

2716.18 

Cr 

I 

3.0 

2719.98 

Ce 

II 

16 

2712.31 

Cr 

II 

2.5 

2716.25 

Ti 

II 

4 

2720.02 

Nb 

I 

41 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrum 

Intensity 
and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrxxm 

Intensity 
and 
Character 

Wa.ve- 
in  A 

Element 
and 
Spectrum 

120 

2720.04 

Os 

J 

3.5 

2724.29 

Tb 

II 

4 

2728.32 

Ho 

II 

5 

^      ^  -1/1 

2720.14 

Rh 

320 

2724.35 

W 

I 

2.0 

2728.34 

Mo 

I 

10 

2720.17 

Mo 

I 

14 

2724.41 

Mo 

I 

7 

2728.55 

U 

6 

2720.18 

Pr 

26 

2724.63 

w 

I 

7 

2728.61 

Mn 

II 

4 

2720.26 

Nb 

II 

6 

2724.89 

Th 

II 

4 

2728.63 

Re 

I 

5 

2720.45 

Ir 

I 

3.0 

2724.95 

Ce 

II 

32 

2728.64 

V 

II 

5 

2720.50 

Gd 

II 

8 

2724.96 

Fe 

I 

7 

2728.7 

u 

2.5 

2720.52 

Rh 

50 

2725.03 

W 

I 

11 

2728.70 

Mo 

I 

6 

2720.74 

Er 

T  T 

H 

2725.06 

w 

I 

5 

2728.82 

Fe 

I 

55 

2720.76 

Ta 

8 

2725.07 

Ti 

I 

6 

2728.83 

Ru 

I 

3.5 

2720.89 

Tb 

II 

2.0 

2725.07 

U 

4 

2728.91 

Th 

II 

120 

2720.90 

Fe 

J 

22 

2725.15 

Mo 

I 

13 

2728.94 

Rh 

I 

55 

2721.19 

Tm 

II 

13 

2725.42 

Ta 

II 

32  h 

2728.95 

Lu 

I 

10 

2721.56 

Ru 

15 

2725.47 

Ru 

II 

15 

2729.04 

Tm 

II 

6 

2721.59 

Er 

II 

16 

2725.47 

Zr 

I 

8 

2729.10 

Hf 

I 

6 

2721.63 

Nb 

II 

6 

2725.52 

U 

7 

2729.13 

Mo 

I 

3.0 

2721.64 

Ca 

I 

6 

2725.58 

La 

I 

2.5 

2729.16 

Ce 

II 

20 

2721.70 

Th 

II 

8 

2725.94 

U 

3.0 

2729.26 

U 

6 

2721.77 

Ag 

6 

2725.95 

Mo 

I 

19 

2729.33 

Eu 

II 

4  c 

2721.77 

Ho 

II 

8 

2726.05 

Fe 

I 

22 

2729.33 

Th 

II 

20 

2721.83 

Ta 

J 

8 

2726.08 

Nb 

I 

38 

2729.44 

Eu 

II 

80 

2721.86 

Os 

I 

18 

2726.22 

Er 

II 

2.5 

2729.46 

Ru 

I 

3.0 

2721.87 

Pr 

3.0 

2726.32 

Ta 

I 

6 

2729.51 

Dy 

II 

3.0 

2721.90 

Tm 

T  T 

II 

5 

2726.49 

Pr 

3.0 

2729.56 

Ir 

I 

70 

2721.98 

Nb 

II 

3.5 

2726.49 

Tb 

II 

10 

2729.62 

W 

II 

3.0 

2722.19 

Yb 

II 

3.5 

2726.49 

Th 

II 

6 

2729.64 

Re 

I 

16 

2722.21 

Re 

J 

90 

2726.49 

Zr 

II 

17 

2729.68 

Mo 

II 

4 

2722.31 

Nb 

48  h 

2726.51 

Cr 

I 

4 

2729.83 

Nb 

I 

15 

2722.38 

Th 

T  T 

II 

3.5 

2726.65 

Mo 

I 

13 

2729.92 

Pt 

I 

20 

2722.56 

V 

9 

2726.70 

Hf 

I 

2.5 

2730.08 

Y 

I 

6 

2722.60 

Os 

11 

2726.97 

Mo 

II 

12 

2730.10 

Er 

II 

150 

2722.61 

Zr 

II 

7 

2727.02 

Zr 

I 

10 

2730.20 

Mo 

II 

14 

2722.65 

Ru 

4 

2727.18 

Dy 

II 

7  d 

2730.21 

Tb 

II 

20  d 

2722.68 

TTT 

w 

5 

2727.23 

Sb 

I 

9 

2730.27 

Th 

T  T 

II 

2722.81 

w 

II 

2.5 

2727.25 

Th 

II 

10 

2730.31 

u 

17 

2722.70 

Re 

I 

5 

2727.26 

Cr 

II 

8 

2730.32 

Nb 

II 

19 

2722.75 

Cr 

II 

6 

2727.34 

U 

6 

2730,33 

Ru 

I 

11 

2723.00 

Y 

7 

2727.42 

Ti 

I 

14  d 

2730.50 

Bi 

I 

12 

2723.03 

U 

4 

2727.43 

Nb 

II 

55 

2730.61 

Os 

I 

4 

2723.22 

V 

II 

55 

2727.44 

Ta 

II 

2.0  d 

2730.70 

Ce 

1.6 

2723.32 

Th 

II 

18 

2727.54 

Fe 

II 

2730.80 

Ce 

II 

10 

2723.38 

Ce 

10 

2727.55 

Re 

I 

10 

2730.71 

Hf 

I 

70 

2723.58 

Fe 

20 

2727.55 

Tm  III 

4 

2730.71 

Ir 

I 

5 

2723.66 

Nb 

II 

420 

2727.78 

Eu 

II 

3.5 

2730.72 

Tm 

II 

2.5 

2723.76 

Ir 

48 

2727.78 

Ta 

I 

6 

2730.73 

Ta 

II 

9 

2723.84 

Re 

14 

2727.94 

Os 

I 

9 

2730.74 

Fe 

II 

7 

2723.96 

Eu 

16 

2727.95 

W 

I 

4 

2730.83 

Re 

I 

9 

2723.98 

Nb 

6 

2728.02 

Fe 

I 

13 

2730.85 

Hf 

I 

2.0 

2724.04 

Cr 

II 

5 

2728.08 

Nb 

I 

10 

2730.93 

Ru 

I 

8 

2724.06 

Ru 

11 

2728.27 

Os 

I 

7 

2731.12 

Co 

I 

42 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrtim 

Character 

in  A 

Spectrum 

2.0 

2731.13 

Ti 

I 

5 

2734.31 

Re 

I 

80 

2738.76 

Hf 

II 

6 

2731.27 

U 

3.0 

2734.35 

Nb 

II 

4 

2738.79 

Ho 

I 

24 

2731.35 

V 

I 

34 

2734.35 

Ru 

II 

2  0 

2738.82 

Th 

II 

4 

2731.36 

Os 

T  T 

1 1 

14 

2734.42 

Th 

T  T 

II 

4 

2738  86 

Mn 

I 

5 

2731.37 

Eu 

I 

2.5 

2734.85 

Y 

II 

6 

2738.98 

U 

7 

2731.42 

Tm 

III 

160 

2734.86 

Zr 

II 

18 

2739.22 

Ru 

I 

8 

2731.53 

Er 

II 

7 

2734.96 

U 

24 

2739.26 

Ta 

II 

18 

2731.56 

Re 

II 

8 

2735.25 

Eu 

I 

26 

2739.30 

Er 

II 

3  5 

2731.58 

ml— 

Th 

II 

12 

2735.26 

Ta 

II 

2  5 

2739.32 

Ir 

I 

4 

2731.58 

Ti 

I 

5 

2735.29 

Ti 

I 

3  0 

2739.33  Dy 

II 

1.2 

2731.77 

Pr 

5 

2735.33 

Tm 

II 

8 

c  /39.38 

Cr 

I 

32  h 

2731.91 

Cr 

I 

3.5 

2735.45 

Tb 

II 

10 

o  "7 '2  n  Id 
c  /39.39 

T  T 

u 

II 

3.0 

2731.92 

Th 

II 

28 

2735.48 

Fe 

I 

75 

2739.55 

Fe 

II 

2  5 

2732.04 

Ce 

T  T 

II 

5 

2735.58 

U 

13 

212,9.11 

V 

II 

10 

2732.06 

Ta 

I 

4 

2735.61 

Ti 

I 

8 

2739.81 

Ti 

I 

4 

2732.17 

Ce 

3.5 

2735.65 

Mo 

I 

2.5 

2739.87 

Sm 

20 

2732.21 

Re 

I 

200 

2735.72 

Ru 

I 

11 

2739.94 

Re 

I 

3.5 

2732.42 

Sm 

I 

4 

2735.79  Dy 

I 

2  5 

2740.00 

Ir 

I 

4 

2732.61 

Eu 

I 

2.5 

2735.83 

Th 

T  T 

II 

8 

2740.10 

Cr 

II 

5 

2732.67 

Ir 

I 

3.0 

2735.88 

Mo 

I 

2  5 

2740.18 

Ir 

I 

4 

2732.68 

Hf 

II 

5 

2735.97  W 

I 

13 

2740.18 

Nb 

II 

16 

2732.72 

Yb 

II 

3.5 

2735.99 

Tb 

II 

16 

2740.32 

Os 

I 

55 

2732.72 

Zr 

II 

14 

2736.24 

Tb 

II 

8 

2740.35 

Zr 

II 

55 

2732.80 

Os 

T 

I 

36 

2736.25 

Ta 

T  T 

II 

40 

2740.43 

Ge 

I 

22 

2732.82 

Th 

II 

3.0 

2736.33 

Ce 

12 

2740.46 

Co 

I 

5 

2732.83 

Ce 

8 

2736.39 

Os 

I 

1.6 

2740.48 

Th 

II 

42 

2732.88 

Mo 

II 

3.5 

2736.42 

Mo 

I 

12 

2740.51 

Zr 

II 

8 

2732.92 

Ta 

I 

2.0 

2736.44 

Th 

13 

2740.61 

Os 

3.0  d 

2732.95 

T  T 

u 

19  h 

2736.47 

Cr 

T 

I 

16 

2740.62 

Eu 

II 

55 

2733.04 

Re 

II 

3.0 

2736.76 

Rh 

I 

3  5 

2740.70 

Ta 

II 

2.5 

2733.13 

Pr 

20 

2736.96 

Mo 

II 

6 

2740.72  Dy 

II 

10 

2733.18 

W 

I 

10 

2736.97 

Fe 

II 

12 

2740.75 

Os 

I 

1.0 

2733.20 

Th 

II 

5  d 

2737.07 

U 

9 

2740.79 

W 

II 

46 

2733.26 

Nb 

II 

16 

2737.09 

Nb 

II 

4 

2740.86 

U 

16 

2733.26 

Ti 

I 

70 

2737.31 

Fe 

I 

2  0 

2741.06 

U 

3.5 

2733.34 

Ta 

II 

6 

2737.43 

Th 

II 

11 

2741.07 

Cr 

I 

32 

2733.39 

Mo 

I 

8 

2737.83 

Hf 

I 

6 

2741.15 

Nb 

I 

12 

2733.46 

Nb 

II 

2  5 

2737.85 

Pr 

17 

2741.17 

Ta 

I 

70 

2733.58 

Fe 

I 

10  h 

2737.88 

Mo 

T  T 

II 

5 

2741.20 

Li 

I 

5 

2733.59 

Ru 

I 

4 

2737.89 

Zr 

I 

5 

2741.32 

Mo 

II 

3.0 

2733.77 

U 

5 

2738.00 

W 

I 

6 

2741.38 

Os 

I 

3.5 

2733.90 

Tb 

II 

6 

2738.13 

U 

16 

2741.55 

Zr 

II 

5 

2733.90 

V 

II 

5  c 

2738.17 

Lu 

II 

7 

2741,62 

Mo 

II 

20 

2733.95 

Ho 

II 

8 

2738.32 

Re 

I 

8 

2741.71 

Yb 

II 

180 

2733.96 

Pt 

I 

5 

2738.33 

Os 

I 

6 

2741.75 

Rh 

I 

22 

2733.97 

U 

4 

2738.33 

Th 

II 

8 

2741.75 

U 

3.0 

2734.00 

Fe 

I 

3.0 

2738.41 

U 

9 

2741.96 

Ce 

3.0 

2734.08 

Yb 

II 

6 

2738.46 

Os 

I 

6 

2741.97 

Re 

I 

3.0 

2734.27 

Fe 

I 

7 

2738.48 

Pt 

I 

11 

2742.03 

Cr 

II 

5 

2734.30 

Pr 

6 

2738.60 

Mo 

II 

4 

2742.10 

Pr 

43 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intens  ity 

Wave- 

Element 

Intens  ity 

V/3.V6  — 

Element 

and 

length 

and 

and 

length 

and 

and 

-i-  ^—  XX      LX 1 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Char  acte  r 

in  A 

J.XX  XI 

Spectrum 

11 

2742.17 

Cr 

I 

8 

2746.16 

u 

3.0 

2750.13 

u 

8 

2742.26 

Fe 

I 

4 

2746.21 

Cr 

II 

70 

2750.14 

Fe 

I 

7 

2742.26 

Tb 

II 

5 

2746.21 

W 

I 

30 

2750.18 

Er 

II 

24 

2742.32 

Tl 

{ 

2.0 

2746.24 

Pr 

30 

275o!22 

Gd 

II 

55 

2742.41 

Fe 

3.5 

2746.3 

U 

24 

2750.35 

Ho 

II 

12 

2742.41 

V 

II 

36 

2746.30 

Mo 

II 

8 

2750.41 

Ta 

II 

8 

2742.53 

Y 

I 

42 

2746.48 

Fe 

II 

180 

2750.48 

Yb 

II 

120 

2742.56 

Zr 

II 

4 

2746.62 

Hf 

I 

44 

2750.73 

Cr 

II 

5  d 

2742.60 

TT 

u 

60 

2746.68 

Ta 

11 

2750.77 

Trn 

T  T 

II 

4 

2742.67 

V 

II 

10 

2746.74 

W 

3.0 

2750.88 

Fe 

I 

4 

2742.69 

Os 

I 

14 

2746.83 

Ta 

II 

8 

2750.89 

Ce 

II 

6  d 

2742.74 

Re 

J 

30 

2746.91 

Nb 

J 

6 

2750.90 

Er 

II 

2742.86 

Re 

I 

38 

2746.98 

Fe 

I,  II 

8 

2751.15 

Os 

I 

3.0 

2742.92 

Ta 

3.0 

2747.15 

u 

12 

2751.45 

Yb 

II 

10 

2742.95 

Tm 

II 

46 

2747.16 

Th 

II 

40 

2751.47 

Mo 

I 

30 

2743.07 

Md 

I 

10 

2747.25 

Ta 

I 

5 

2751.60 

Cr 

I 

16 

2743.07 

Th 

II 

7 

2747.29 

Eu 

II 

40 

2751.81 

Hf 

II 

28 

2743.20 

Fe 

II 

6 

2747.36 

U 

32 

2751.87 

Cr 

II 

6 

2743.22 

TT 

u 

13 

2747.44 

Re 

9 

2752.17 

Eu 

T  T 

II 

7 

2743.28 

Eu 

I 

8 

2747.48 

V 

II 

36 

2752.17 

Th 

II 

20 

2743.42 

W 

I 

2.0 

2747.51 

Ir 

J 

75 

2752.21 

Zr 

II 

9 

2743.50 

Tb 

II 

1.6 

2747.58 

Th 

II 

18 

2752.30 

Ta 

I 

5 

2743.56 

Fe 

I 

8 

2747.58 

Yb 

II 

8 

2752.45 

Ru 

II 

24 

2743.59 

Ta 

7 

2747.61 

Pt 

{ 

48 

2752.49 

Ta 

T  T 

II 

28 

2743.64 

Cr 

II 

8 

2747.83 

Eu 

8 

2752.77 

Ru 

II 

22 

2743.64 

Hf 

I 

3.5 

2747.85 

Ta 

I 

6 

2752.78  Her 

I 

6 

2743.66 

U 

4 

2747.85 

Th 

II 

7 

2752.85 

Re 

I 

12 

2743.71 

Mo 

I 

14 

2747.91 

Os 

12  h 

2752.88 

Cr 

I 

8 

2743.87 

Re 

4 

2747.97 

Ru 

T  T 

II 

28 

2753.01 

Nb 

I 

8 

2743.94 

Ru 

{ 

2.5 

2748.03 

Yb 

II 

12 

2753.05 

Re 

I 

10 

2744.00 

Ir 

J 

110 

2748.26 

Au 

I 

20 

2753.05 

W 

30 

2744.07 

Fe 

J 

12  h 

2748.29 

Cr 

J 

1.6 

2753.09 

Th 

II 

20 

2744.08 

Tm 

II 

10 

2748.45 

U 

11 

2753.14 

Nb 

II 

12 

2744.26 

Eu 

T  T 

1 1 

7 

2748.49 

Mo 

11 

2753.18 

Tm 

T  T 
II 

2.0 

2744.27 

U 

32 

2748.66 

Yb 

II 

8 

2753.29 

Fe 

II 

10 

2744.34 

W 

I 

140 

2748.78 

Ta 

I 

19 

2753.40 

V 

II 

10 

2744.40 

U 

3.5 

2748.81 

Th 

II 

10 

2753.44 

Ru 

I 

14 

2744.45 

Ru 

I 

30 

2748.85 

Nb 

I 

10  h 

2753.64 

Re 

II 

6 

2744.53 

Fe 

80 

2748.85 

w 

4 

2753.69 

Fe 

T 
1 

2.5 

2744.66 

Pr 

12 

2748.86 

Os 

{ 

6 

2753.72 

Os 

I 

4 

2744.96 

Nb 

II 

38 

2748.98 

Cr 

II 

8 

2753.86 

Pt 

I 

44 

2745.00 

As 

J 

4 

2749.06 

Ti 

J 

70 

2753.88 

In 

I 

10 

2745.09 

Mo 

12 

2749.18 

Fe 

II 

4 

2754.04 

Fe 

I 

10 

2745.10 

Co 

{ 

12 

2749.18 

Os 

4 

2754.07 

Nb 

I 

9 

2745.30 

Nb 

II 

60 

2749.32 

Fe 

II 

28 

2754.16 

U 

5 

2745.38 

Mo 

2.0 

2749.32 

Ir 

240 

2754.17 

Lu 

II 

4 

2745.61 

Eu 

9 

2749.53 

Th 

II 

4 

2754.28 

Cr 

II 

6 

2745.72 

Ce 

1.6 

2749.71 

Th 

II 

4 

2754.29 

Mo 

I 

10 

2745.73 

Nb 

II 

100 

2749.83 

Ta 

10 

2754.52 

Nb 

II 

75 

2745.86 

Zr 

II 

6 

2749.96 

U 

650 

2754.59 

Ge 

I 

44 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intens  ity 

W3.ve- 

Element 

and 

length 

and 

and 

length 

and 

and 

X       J.  J.  ^  \tXX, 

and 

Character 

in  A  Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

2.5 

2754.90  Cr 

I 

60 

2758.81 

Zr 

II 

10 

2761.93 

Re 

I 

20 

2754.92  Pt 

I 

13 

2758.82 

Os 

J 

16 

2762.03 

Fe 

I 

10 

2754.92  W 

I 

1.6 

2758.96 

Th 

II 

7 

2762.05 

Ta 

II 

22 

2754.96  Er 

II 

9 

2758.96 

TT 

u 

7 

21b2.22 

Ce 

II 

8 

2755.13  U 

9 

2758.97 

Tm 

II 

2.0 

2762.28 

Sm 

5 

2755.21  Re 

I 

7 

2758.98 

Cr 

II 

4 

2762.31 

Ru 

I 

5 

2755.26  W 

I 

3.0 

2759.00 

Yb 

II 

50 

2762.34 

W 

I 

2.5 

2755.27  Cr 

I 

8 

2759.06 

Ta 

II 

85 

2762.59 

Cr 

II 

14 

2755.29  Nb 

I 

5 

2759.32 

I  r 

7 

2762.69 

Hf 

I 

4 

2755.37  Mo 

I 

10  c 

2759.35 

Ho 

II 

8 

2762.70 

Mo 

I 

10 

2755.59  Os 

I 

9 

2759.39 

Cr 

II 

20 

2762.85 

u 

60 

2755.64  Er 

II 

4 

2759.41 

Th 

II 

3.0 

2762.90 

Ce 

II 

12 

2755.64  Nb 

I 

17 

2759.47 

Tb 

II 

8 

2763.03 

Mo 

I 

75 

2755.74  Fe 

II 

1.4 

2759.48 

Zr 

10 

2763.03 

Zr 

I 

16 

2755.75  Dy 

II 

4 

2759.56 

Tm 

II 

2.5 

2763.06 

Cr 

I 

10 

2755.94  W 

I 

3.5 

2759.58 

Mo 

I 

160 

2763.09 

Pd 

I 

1.6 

2755.96  Th 

II 

5 

2759.73 

Cr 

II 

5 

2763.11 

Fe 

I 

14 

2756.07  Mo 

II 

8 

2759.79 

U 

44 

2763.27 

Os 

I 

24 

2756.26  Fe 

I 

2.0 

2759.82 

Fe 

8 

2763.30 

Re 

T 

I 

2756.33  Fe 

I 

4 

2759.91 

Ir 

J 

13 

2763.37 

Ta 

II 

3.5  h 

2756.45  Zn 

I 

5 

2760.03 

W 

I 

12 

2763.38 

Nb 

I 

15 

2756.69  Tm 

II 

16 

2760.10 

Y 

I 

28 

2763.42 

Ru 

I 

2.5 

2756.75  Cr 

I 

8 

2760.12 

V 

II 

28 

2763.62 

Mo 

II 

3.0 

2756.80  Ce 

2.0 

2760.33 

XT 

U 

13 

2763.62 

Th 

T  T 

11 

7 

2756.91  Hf 

II 

6 

2760.39 

Pr 

19 

2763.79 

Re 

I 

4 

2757.09  Dy 

II 

11 

2760.40 

Th 

II 

5 

2763.93 

Mo 

I 

17 

2757.10  Cr 

I 

2.5 

2760.53 

Mo 

II 

14 

2763.94 

Os 

I 

9 

2757.26  Nb 

II 

12 

2760.70 

V 

II 

40 

2764.08 

Gd 

II 

8  h 

2757.26  Ta 

T  T 

II 

5  d 

2760.74 

w 

II 

2.5 

2764.18 

S  m 

8 

2757.32  Fe 

I 

2760.84 

w 

I 

10 

2764.19 

Co 

I 

6 

2757.40  Ti 

I 

9 

2760.78 

Yb 

II 

6 

2764.25 

U 

3.5 

2757.41  Tb 

II 

6  h 

2760.93 

Mn 

I 

50 

2764.27 

W 

II 

5 

2757.49  Re 

I 

7 

2760.96 

Tb 

II 

2.0 

2764.33 

Fe 

I 

3  5 

2757.55  U 

8 

2761.00 

Nb 

I 

9  h 

2764.35 

Cr 

I 

40 

2757.72  Cr 

II 

14 

2761.08 

Os 

I 

5 

2764.42 

Yb 

II 

4 

2757.77  Ho 

II 

1.6 

2761.18 

u 

8 

2764.56 

Nb 

II 

16 

2757.81  Os 

I 

1.4 

2761.29 

Ti 

II 

9 

2764.64 

Th 

II 

4  d 

2757.92  U 

5 

2761.37 

Co 

I 

5 

2764.98 

Nd 

I 

2758.18  U 

9 

2761.38 

Yb 

II 

32 

2765.04 

Os 

T 

I 

20 

2758.00  Re 

I 

12 

2761.42 

Ce 

II 

9 

2765.12 

Th 

II 

9 

2758.08  Ti 

I 

65 

2761.42 

Os 

I 

10 

2765.28 

Nb 

II 

6 

2758.23  Ir 

I 

24 

2761.53 

Mo 

I 

12 

2765.40 

U 

3  5 

2758.31  Hf 

I 

10 

2761.59 

W 

II 

4 

2765.44 

Ru 

II 

1  20 

2758.31  Ta 

I 

50 

2761.63 

Hf 

I 

6 

2765.45 

Os 

I 

8 

2758.50  U 

50 

2761.68 

Ta 

II 

11 

2765.61 

Er 

II 

42 

2758.61  Nb 

I 

10  h 

2761.76 

Cr 

I 

18 

2765.67 

V 

II 

8  d 

2758.63  Mo 

II 

15 

2761.78 

Fe 

I 

50  h 

2765.74 

Lu 

I 

5 

2758.71  Re 

I 

2761.81 

Fe 

II 

5 

2765.93 

Nb 

II 

10 

2758.78  Hf 

I 

11 

2761.78 

Sn 

I 

2.5 

2766.18 

Nb 

I 

4 

2758.78  Nb 

II 

8 

2761.91 

Zr 

II 

7 

2766.22 

Co 

I 

45 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intens  ity 

Wave- 

Element 

Intens  ity 

Wave- 

Element 

Tnfp  n  ^  1 1"v 

Wave-  Element 

and 

length 

and 

and 

length 

and 

3.n.ci 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Sp 

ectrum 

X.  ex  X  CX       \f  X 

in  A  Spectrum 

14 

2766.26 

Mo 

J 

50 

2769.98 

Er 

II 

6 

2773.84  Ho 

II 

8 

2766.37 

Cu 

J 

16 

2770.04 

U 

12  d 

2773.96  Th 

II 

12 

2766.38 

Er 

II 

10 

2770.10 

Os 

I 

2774.07  Th 

II 

18 

2766.39 

Re 

20 

2770.17 

Gd 

II 

2  0 

2774.00  Pt 

I 

8 

2766.46 

V 

II 

32 

2770.42 

Re 

100 

2774.00  W 

I 

5 

2766.51 

Dy 

II 

6 

2770.46 

Hf 

II 

20 

2774.02  Hf 

II 

85 

2766.54 

Cr 

II 

90 

2770.71 

Os 

I 

11 

2774.02  Os 

I 

3.5 

2766.57 

Tb 

II 

18 

2770.82 

Th 

II 

19  d 

2774.04  Zr 

I 

5 

2766.72 

MO 

6  d 

2770.86 

Zn 

I 

2774.16  Zr 

T  T 

II 

7 

2766.81 

Tm 

II 

2770.98 

Zn 

12 

2774.28  V 

II 

10 

2766.85 

Ho 

II 

100 

2770.88 

W 

I 

10 

2774.38  Os 

I 

8 

2766.88 

U 

1.8 

2770.98 

Gd 

II 

24 

2774.39  Mo 

II 

2.0 

2766.91 

Fe 

I 

4 

2771.04 

Os 

4 

2774.48  Ru 

I 

18 

2766.96 

Hi 

11 

2771.04 

Tm 

II 

100 

o  "7~7  yi   yi  o  W7 

2/74.48  W 

T 

I 

3.0 

2767.01 

Ce 

12 

2771.33 

Yb 

II 

2.0 

2774.58  Ir 

I 

3.5 

2767.02 

Tb 

II 

1.8 

2771.36 

Ba 

II 

9 

2774.61  Er 

II 

5 

2767.09 

Tm 

II 

3.5 

2771.36 

Mo 

I 

6 

2774.72  V 

II 

12 

2767.12 

Os 

I 

10 

2771.40 

Nb 

II 

3.0 

2774.73  Fe 

I 

4 

2767.22 

Mo 

4 

2771.44 

Mn 

I 

5 

2774.74  U 

18 

2767.50 

Fe 

II 

2.0 

2771.45 

Cr 

4 

211^.11  Sm 

I 

2767.52 

Fe 

I 

18 

2771.49 

Th 

II 

7 

2774.78  Tm 

II 

2.5 

2767.54 

Cr 

J 

8 

2771.51 

Rh 

I 

4 

2774.85  Th 

II 

2.0 

2767.65 

Ir 

I 

6 

2771.61 

Ir 

I 

12 

2774.88  Ta 

I 

4 

2767.73 

Rh 

3.0 

2771.65 

Nb 

II 

10 

2774.90  Os 

T 

I 

28 

2767.74 

Re 

J 

50 

2771.67 

Pt 

18 

2774.98  Tm 

II 

6 

2767.85 

Sm 

8 

2771.83 

Ta 

II 

5 

2775.02  U 

440  d 

2767.87 

Tl 

J 

1.6 

2772.01 

Th 

II 

1.8 

2775.08  Th 

II 

5 

2768.09 

Mo 

18 

2772.08 

Fe 

I 

15 

2775.11  Ta 

II 

6 

2768  09 

Ta 

II 

4  d 

2772.18 

U 

3  5 

2775.22  U 

36 

2768.13 

Nb 

II 

5 

2772.32 

Hf 

II 

6 

2775.27  Hf 

II 

3.5 

2768.51 

Gd 

II 

5 

2772.40 

Dy 

II 

4 

2775.35  Ta 

II 

11 

2768.56 

V 

II 

24 

2772.46 

Ir 

I 

4 

2775.37  In 

I 

22  d 

2768.73 

Zr 

II 

26 

2772.58 

Lu 

III 

220 

2775.40  Mo 

II 

2768  85 

Zr 

II 

8 

2772.59 

U 

18 

2775.55  Ir 

1 

20 

2768  85 

Re 

8 

2772.60 

Dy 

II 

6 

2775.76  V 

II 

24 

2768.85 

Th 

II 

6 

2772.60 

Ho 

II 

3.5 

2775.78  U 

10 

2768.93 

Ru 

II 

10 

2772.83 

Ho 

II 

90 

2775.88  Ta 

I 

26 

2768.98 

W 

I 

19 

2773.02 

Hf 

I 

5  d 

2775.93  Pr 

20 

2769.32 

Re 

1.6 

2773.02 

Th 

II 

c  1  ib.vD  pr 

28 

2769.53 

Tb 

II 

11 

2773.07 

Os 

6 

2776.11  Sm 

2.5 

2769.57 

Nb 

II 

15 

2773.11 

Re 

I 

4  h 

2776.23  Mn 

I 

5 

2769.60 

Pr 

46 

2773.20 

Nb 

I 

24 

2776.28  Yb 

II 

50 

2769.74 

W 

3.0 

2773.24 

Fe 

I 

3.5  d 

2776.29  U 

30 

2769.76 

Mo 

II 

4 

2773.24 

Pt 

I 

20 

2776.50  W 

II 

28 

2769.81 

Gd 

II 

110 

2773.36 

Hf 

II 

38 

2776.69  Mg 

I 

3.0 

2769.84 

Pt 

6 

2773.61 

U 

5 

2776.69  Tm 

II 

15 

2769.88 

Os 

6 

2773.68 

V 

3.0 

2776.71  Ta 

II 

24 

2769.89 

Ho 

II 

26 

2773.70 

w 

28 

2776.91  Os 

I 

28  h 

2769.92 

Cr 

20 

2773.78 

Md 

II 

12 

2777.04  Tm 

II 

90 

2769.95 

Sb 

9 

2773.80 

Tm 

II 

12 

2777.10  Ho 

II 

46 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrum 

Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrimi 

Intensity 
and 
Character 

Wave- 
length 
in  A 

Element 
and 
Spectrum 

6  d 

2777.43 

Ir 

I 

40 

2780.24 

Nb 

II 

18 

2784.97 

Ta 

II 

2777.53 

Ir 

I 

10 

2780.28 

W 

I 

6 

2784.98 

Th 

II 

9 

2777.50 

Tm 

II 

9 

2780.30 

Cr 

II 

50 

2784.99 

Mo 

II 

7 

2777.71 

rtc 

T 

J. 

12 

2780.34 

1  a 

T  T 
1  1 

32 

2785.03 

is  n 

T 
1 

18 

2777.73 

V 

II 

36 

2780.52 

Bi 

I 

4 

2785.04 

Os 

16 

2777.74 

Mo 

I 

70 

2780.70 

Cr 

I 

36 

2785.07 

Tm 

II 

6 

2777.80 

Th 

II 

4 

2780.70 

Th 

II 

2.5 

2785.17 

U 

8 

2777.86 

Mo 

II 

9 

2780.77 

U 

14 

2785.21 

Re 

I 

3.5 

2778.04 

1  n 

T  T 
1  X 

11 

2780.87 

1  in 

T  T 
X  X 

3.5 

2785.21 

I 

T  T 
1  1 

5 

2778.06 

Cr 

II 

3.5 

2780.89 

Ta 

24 

2785.22 

Ir 

I 

4 

2778.06 

Rh 

I 

9 

2781.04 

U 

8 

2785.35 

Ce 

8 

2778.09 

Re 

I 

10 

2781.18 

Er 

II 

3.5 

2785.50 

Tb 

II 

15 

2778.22 

Fe 

I 

38 

2781.29 

Ir 

I 

3.5 

2785.54 

V 

I 

32 

2778.29 

JVJg 

T 
I 

12 

2781.37 

1  a 

T 
X 

3.0 

2785.59 

i  n 

T  T 
X  X 

11 

2778.38 

Ru 

II 

38 

2781.40 

Gd 

II 

1.4 

2785.59 

Y 

II 

5 

2778.40 

Tm 

II 

32 

2781.42 

Mg 

I 

6 

2785.65 

Ru 

I 

3„0 

OTTO     /I  r~ 

2778.45 

U 

16 

2781.43 

Re 

I 

7 

2785.69 

V 

I 

7 

2778.50 

Re 

I 

6 

2781.57 

Er 

II 

8 

2785.70 

Cr 

II 

4 

2778.57 

VJS 

8 

2781.62 

TT 
U 

4 

2785.79 

JNCl 

T 
1 

5 

2778.69 

w 

II 

3.0 

2781.79 

Ta 

I 

5 

2785.88 

w 

I 

6 

2778.71 

Th 

II 

3.5 

2781.84 

Fe 

I 

12 

2786.11 

Er 

II 

4 

2778.76 

Gd 

I 

3.0 

2781.89 

Ce 

II 

4 

2786.11 

Mo 

I 

7 

2778.82 

Co 

I 

48 

2781.89 

Eu 

II 

5 

2786.14 

Re 

I 

4 

2778.82 

3.0 

2781.99 

u  e 

T  T 
X  X 

10 

2786.17 

i  111 

T  T 

6 

2778.82 

Ta 

II 

5 

2782.07 

U 

1.6 

2786.24 

Th 

II 

3.0 

2778.84 

Fe 

I 

4 

2782.12 

Er 

II 

5 

2786.30 

Hf 

II 

5 

■Otto   0  ~7 

2778.87 

Ho 

II 

0  r" 

3.5 

2782.35 

Tb 

II 

60 

2786.31 

Os 

I 

22 

2778.97 

Er 

II 

20 

2782.36 

Nb 

I 

11 

2786.56 

Re 

I 

12 

2779.10 

1  a. 

T 

1.6 

2782.37 

1  n 

T  T 
X  X 

6 

2786.64 

0  m 

2.5 

2779.14 

Cr 

I 

70 

2782.55 

Os 

I 

7 

2786.77 

Ta 

II 

4 

2779.14 

Gd 

II 

36 

2782.97 

Mg 

I 

12 

2786.80 

Os 

I 

6 

2779.23 

Sm 

3.5 

2783.00 

Tb 

II 

9 

2786.86 

Zr 

I 

8 

2779.36 

Nb 

I 

10 

2783.03 

Rh 

I 

6 

2786.92 

Th 

II 

44 

2779.37 

tit 

T 
1 

10 

2783.06 

1  n 

T  T 
X  X 

9 

2787.13 

1  n 

T  T 
1  X 

7 

2779.41 

U 

20 

2783.12 

w 

I 

5 

2787.20 

Ho 

II 

9 

2779.48 

Mo 

I 

7  d 

2783.29 

u 

7  d 

2787.33 

U 

6 

2779.54 

Rh 

I 

5 

2783.32 

Pr 

6 

2787.41 

Er 

II 

28 

2779.55 

Tm 

II 

6 

2783.49 

Th 

II 

4 

2787.63 

Cr 

II 

3.0 

2779.57 

T  T 
1  I 

50 

2783.57 

Ke 

T 
i 

3.0 

2787.67 

TVi 

1  n 

T  T 
X  X 

6 

2779.59 

Er 

II 

8 

2783.69 

Hf 

I 

6 

2787.68 

Gd 

I 

6 

2779.70 

Ta 

I 

7 

2783.78 

V 

I 

46 

2787.69 

Ta 

I 

10 

2779.72 

Nb 

I 

4 

2783.88 

Os 

II 

18 

2787.71 

Er 

II 

20 

2779.72 

W 

I 

4 

2784.06 

Th 

II 

22 

2787.83 

Mo 

I 

100 

2779.81 

Sn 

I 

10 

2784.27 

Ce 

12 

2787.83 

Ru 

II 

90 

2779.83 

Mg 

I 

17 

2784.45 

U 

II 

4 

2787.84 

Cr 

I 

4 

2780.00 

Mn 

I 

14 

2784.49 

Tb 

II 

5 

2787.96 

Tm 

II 

4 

2780.01 

Ce 

II 

14 

2784.66 

Yb 

II 

2.5 

2787.96 

Yb 

II 

110 

2780.04 

Mo 

II 

7 

2784.67 

U 

26 

2787.98 

W 

I 

8 

2780.04 

U 

3.0 

2784.92 

U 

70 

2788.10 

Fe 

I 

140 

2780.22 

As 

I 

15 

2784.95 

Er 

II 

6 

2788.13 

U 

47 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave-  Element 

Intensity 

Wave- 

Element 

Intensity 

Wave-  Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A  Spectrum 

Character 

in  A 

Spectrvim 

Character 

in  A  Spectrum 

15 

2788.30  Ta 

I 

34 

2791.96 

Gd 

II 

80 

2796.93  Gd 

II 

3 

2788.34  Er 

II 

14 

2792.04 

Zr 

I 

4 

2796.95  Tb 

II 

5 

2788.45  Er 

II 

18 

2792.15 

Tm 

II 

6 
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60 
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2832.20  Yb 

II 

4 

2824.67 

Os 

4 

2827.99 

Th 

II 

12 

2832.24  Os 

I 

6 

2824.77 

Tm 

II 

6 

2828.07 

Ti 

I 

70 

2832.31  Th 

II 

5 

2824.81 

Ta 

I 

2828.15 

Ti 

II 

32 

2832.44  Fe 

I 

5 

2824.86 

TT 
U 

2.0 

2828.32 

Jr  r 

8 

^ojd,  /  u  la 

T  T 

5 

2824  91 

Er 

II 

4 

2828.37 

Dy 

II 

8 

2833.03  Tb 

II 

14 

2824.97 

Yb 

II 

18 

2828.58 

Ta 

II 

950 

2833.06  Pb 

I 

11 

2825.18 

Nb 

I 

40  cw 

2828.72 

Eu 

II 

8 

2833.24  Ir 

II 

8 

2825.35 

U 

5 

2828.79 

Mo 

I 

14 

2833.26  Eu 

II 

2.5 

2825.37 

Y 

T  T 

J.  I 

2.5 

2828.81 

r  e 

T 
1 

20 

T 

10 

2825.44 

Dy 

II 

28 

2828.90 

U 

8 

2833.31  Ce 

9 

2825.46 

Re 

I 

8 

2829.01 

Ge 

I 

5 

2833.33  Th 

II 

15 

2825.56 

Fe 

I 

2.0 

2829.03 

Os 

I 

100 

2833.63  W 

I 

60 

2825.56 

Zr 

II 

44 

2829.16 

Ru 

I 

20 

2833.64  Ta 

I 

3.0 

2825.67 

Hj  r 

T  T 
1 1 

40 

2829.27 

vJS 

T 

26 

CO  J  J,  1  D  LrU 

T  T 
X  X 

6 

2825  67 

Mo 

I 

12 

2829.30 

Eu 

II 

5 

2833.79  Ho 

II 

3 

2825.69 

Fe 

I 

9 

2829.32 

Hf 

II 

7 

2833.82  Tm 

II 

3.5 

2825.86 

Nb 

II 

8 

2829.37 

U 

9 

2833.82  U 

28 

2826.16 

Tl 

I 

6 

2829.38 

Er 

II 

12 

2833.91  Zr 

II 

8 

2826.18 

la 

T 
1 

6 

2829.75 

IND 

T  T 

26  d 

C.O^0,^J  Hir 

T  T 
X  X 

9 

2826  19 

u 

5 

2829.79 

Mo 

I 

14 

2834.00  Ru 

I 

5 

2826.38 

Y 

II 

4 

2829.79 

Ta 

II 

28 

2834.08  Re 

I 

4 

2826.42 

Ta 

I 

-7 

7 

2829.81 

Zr 

I 

6 

2834.12  Rh 

I 

12 

2826.43 

Rh 

I 

32 

2829.82 

W 

I 

12 

2834.13  Hf 

I 

10 

2826.43 

1  rn 

T  T 

J.  I 

9 

2829.94 

MO 

T 

8 

COjH,iC.O  K^T 

T  T 
1  X 

10 

2826  48 

Nb 

I 

1.8 

2829.94 

Th 

II 

18  c 

2834.35  Lu 

II 

30 

2826.54 

Mo 

I 

5 

2830.15 

Tm 

II 

10 

2834.39  Mo 

II 

12 

2826.64 

Ho 

II 

5 

2830.17 

Ir 

I 

9 

2834.40  Zr 

II 

14 

2826.68 

Rh 

I 

5 

2830.29 

W 

I 

8 

2834.41  Ta 

I 

5 

2826.68 

O  C 

T  T 

140 

2830.30 

ir  I 

T 
X 

14 

C.OjH,H7  in 

T  T 

2.5 

2826  75 

Cr 

I 

5 

2830.35 

Re 

I 

4 

2834.55  U 

6 

2826.75 

Mo 

I 

8 

2830.41 

Er 

II 

7 

2834.71  Pt 

I 

15 

2826.86 

Th 

II 

6 

2830.45 

Th 

II 

/I 

4 

2834.98  Yb 

II 

4 

2827.00 

U 

20 

2830.47 

Cr 

II 

18 

2834.99  Ho 

II 

26 

2827.02 

Tm 

II 

4 

2830.51 

Ir 

I 

14 

2835.12  Nb 

II 

28 

2827.08 

Nb 

II 

10 

2830.79 

Mn 

I 

3.5  d 

2835.15  Dy 

II 

16  d 

2827.15 

W 

I 

22 

2830.90 

Ce 

II 

2835.33  Dy 

II 

2827.28 

W 

I 

5 

2830.92 

Ho 

II 

10 

2835.33  Mo 

II 

11 

2827.18 

Ta 

I 

15 

2830.94 

Sm 

3.5 

2835.44  Rh 

I 

2.5 

2827.31 

Rh 

I 

26 

2830.98 

Yb 

II 

2.5 

2835.46  Fe 

I 

9 

2827.40 

Tb 

II 

4 

2831.21 

Er 

II 

3.5 

2835.60  Ce 

II 

51 
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in  A 

Spectrum 

280 

2835.63 

Cr 

II 

3.0 

2838.62 

U 

II 

4 

2842.05 

Dy 

II 

26 

2835.64 

W 

I 

480 

2838.63 

Os 

I 

15 

2842.09 

u 

8 

2835.66 

Ir 

I 

4 

2838.63 

Tm 

II 

20 

2842.15 

Mo 

II 

6 

2835.80 

TT 

u 

38 

2838.72 

Er 

T  T 

11 

4 

2842.24 

U 

10 

2835.85 

Ho 

II 

9 

2838.72 

Tb 

II 

12 

2842.28 

Ir 

I 

2.5 

2835.91 

Mo 

J 

6 

2838.79 

Cr 

II 

8 

2842.37 

Mo 

I 

1.2 

2836.03 

Mo 

I 

5 

2838.89 

W 

I 

4 

2842.42 

Tm 

II 

11 

2836.05 

Th 

II 

16 

2838.93 

Tm 

II 

4 

2842.48 

U 

5 

2836.17 

Tm 

T  T 

II 

10 

2839.10 

Tm 

T  T 

II 

2.5 

2842.52 

Ce 

II 

22 

2836.24 

Nb 

80 

2839.16 

Ir 

I 

5 

2842.56 

W 

I 

10 

2836.25 

W 

J 

2839.24 

Ir 

I 

2.0 

2842.58 

Yb 

II 

3.5 

2836.31 

Mn 

I 

8  d 

2839.24 

Th 

II 

42 

2842.65 

Nb 

II 

60 

2836.40 

Ir 

I 

2839.34 

Th 

3.0 

2842.76 

Tm 

II 

4 

2836.44 

Th 

16 

2839.34 

W 

T 

I 

30 

2842.82 

Ta 

I 

5 

2836.48 

Cr 

II 

14 

2839.34 

Zr 

II 

28 

2842.82 

Th 

II 

4 

2836.49 

Zr 

I 

3.0 

2839.36 

Ce 

II 

1.8 

2842.83 

Ce 

8 

2836.52 

V 

II 

7 

2839.58 

Mo 

I 

20 

2843.00 

Re 

I 

4 

2836.57 

Ru 

I 

7 

2839.85 

Tm 

II 

2.0 

2843.01 

Pr 

4 

2836.62 

np 

Ta 

19 

2839.89 

TT 

u 

T  T 

o 
o 

2843.17 

Ru 

T 

1 

3.0 

2836.69 

Gd 

II 

1400 

2839.99 

Sn 

I 

190 

2843.25 

Cr 

II 

6 

2836.69 

Rh 

I 

13 

2840.02 

Cr 

II 

1.8 

2843.30 

Th 

II 

5 

Ho 

II 

6 

2840.15 

Th 

II 

6 

2843.39 

Ho 

II 

5  h 

2836.91 

Cd 

I 

60 

2840.22 

Ir 

I 

8 

2843.51 

Ta 

II 

18  c 

2836.92 

T  «^ 

1  n 

48 

2840.23 

Gd 

T  T 
11 

15 

2843.52 

Zr 

T  T 
11 

4 

2837.00 

Dy 

II 

4 

2840.30 

Sm 

9 

2843.63 

Fe 

I 

6 

2837.00 

Gd 

II 

18 

2840.35 

Re 

I 

4 

2843.64 

Nb 

II 

6 

2837.12 

Er 

II 

9 

2840.39 

Ta 

II 

3.0 

2843.73 

Mo 

II 

4 

2837.15 

Co 

I 

2.5 

2840.42 

Fe 

I 

10 

2843.78 

W 

I 

15 

2837.19 

TT 

u 

10 

2840.44 

Os 

T 
1 

o 
O 

2843.96 

Eu 

T  T 

II 

80 

2837.23 

Zr 

J 

4 

2840.47 

U 

8 

2843.96 

Tb 

II 

110 

2837.30 

Th 

II 

1.8 

2840.51 

La 

II 

26 

2843.98 

Fe 

I 

5  h 

2837.32 

Mo 

I 

16 

2840.54 

Ru 

I 

2.0 

^  r\  A  A  o 

2844.03 

Pr 

12 

2837.33 

Ir 

I 

8  d 

2840.62 

U 

9 

2844.16 

Re 

I 

9 

2837.33 

T  T 

u 

10 

2840.63 

Er 

T  T 

II 

10 

2844.18 

TT  « 

Ho 

II 

14 

2837.34 

w 

I 

16 

2840.94 

Nb 

I 

75 

2844.25 

Ta 

I 

22 

2837.42 

Os 

I 

8 

2841.04 

V 

II 

28 

2844.39 

Mo 

I 

18 

2837.55 

Re 

J 

38 

2841.15 

Nb 

II 

220 

2844.40 

Os 

I 

4 

2837.61 

Dy 

II 

8 

2841.16 

Th 

II 

4 

2844.44 

Nb 

II 

4 

2837.73 

TT 

u 

12 

2841.33 

Gd 

T  T 

II 

34 

2844.46 

Ta 

T  T 

11 

5 

2837.76 

w 

J 

12 

2841.34 

Tm 

II 

75 

2844.58 

Zr 

II 

2.5  d 

2837.89 

Ce 

II 

8 

2841.49 

Hf 

I 

32 

2844.66 

Tm 

II 

2837.99 

Ce 

II 

50 

2841.57 

W 

I 

9 

2844.68 

Ho 

II 

6 

2837.90 

Mo 

} 

70 

2841.60 

Os 

I 

8 

2844.68 

Os 

I 

6 

2837.94 

Ta 

4 

2841.68 

Ru 

II 

20 

2844.76 

Ta 

I 

6 

2838.02 

Zr 

II 

1.8 

2841.72 

Ce 

II 

4 

2844.93 

V 

I 

4 

2838.06 

V 

1.8 

2841.81 

Th 

II 

6 

2844.99 

U 

10 

2838.12 

Fe 

5 

2841.91 

Er 

II 

22 

h 

2845.13 

Lu 

I 

44 

2838.17 

Os 

18 

2841.94 

Ti 

II 

1.8 

2845.19 

Th 

II 

10 

2838.24 

Ta 

II 

4 

2842.00 

Tb 

II 

6 

2845.24 

V 

II 

1.2 

2838.45 

La 

II 

3.5 

2842.02 

Nb 

I 

34 

c 

2845.35 

Ta 

I 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 
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Spectrum 

Character 

in  A 

Spectrum 

6 

2845.35 

Tm 

II 

3.0 

2848.98 

Tm 

II 

8 

2851.86 

Yb 

II 

3.0 

2845.45 

Ce 

3.5 

2849.03 

Ce 

II 

40 

2851.97 

Zr 

II 

7 

2845.60 

Fe 

I 

9 

2849.05 

Os 

I 

13 

2851.98 

Nb 

I 

8 

2845.60 

U 

4 

2849.05 

V 

II 

6 

2852.05 

Eu 

II 

8 

2845.80 

Nd 

T  T 

II 

24 

2849.10 

TT  y~K 

Ho 

X  T 
II 

6 

2852.09 

T  T 

u 

46 

2845.83 

Hf 

I 

9 

2849.18 

V 

I 

6000 

2852.13 

Mg 

I 

1.8 

2845.83 

Th 

II 

30 

2849.21 

Hf 

II 

20 

2852.14 

Tb 

II 

4 

2845.84 

Ta 

I 

5 

2849.29 

Cr 

I,  II 

7 

2852.36 

Ta 

II 

12 

2845.87 

Er 

II 

4 

2849.30 

Os 

I 

2.0 

2852.50 

Th 

II 

8 

2845.93 

Tb 

T  T 

11 

3.0 

2849.33 

Yd 

T  T 
11 

3.0 

2852.59 

Tm 

T  T 

11 

6 

2845.96 

U 

20 

2849.38 

Mo 

I 

8 

2852.75 

U 

2.5 

2846.02 

Cr 

I 

20  d 

2849.46 

W 

I 

8 

2852.84 

Re 

I 

4 

2846.09 

U 

2849.56 

W 

I 

18 

2852.87 

V 

I 

6 

2846.28 

Er 

II 

15 

2849.48 

U 

4 

2852.89 

Ho 

II 

24 

2846.28 

No 

T  T 
11 

11 

2849.56 

IND 

T  T 
11 

5 

2852.91 

W 

T 
1 

4 

2846.32 

Ru 

I 

6 

2849.7 

u 

2.0 

2852.94 

U 

40 

2846.39 

Os 

I 

280 

2849.72 

Ir 

I 

1.6 

2853.11 

Pt 

I 

14 

2846.55 

Os 

I 

12 

2849.82 

Ta 

I 

6 

2853.22 

Cr 

II 

16 

2846.57 

V 

I 

140 

2849.84 

Cr 

II 

46 

2853.23 

Mo 

II 

8 

2846.75 

Ta 

1 

4 

2849.98 

XT 

u 

3.0 

2853.25 

Tm 

T  T 
11 

9 

2846.97 

Re 

I 

3.0 

2850.04 

Co 

I 

3.0 

2853.41 

Yb 

II 

4 

2847.02 

Er 

II 

8 

2850.15 

Hf 

II 

8 

2853.42 

U 

32  h 

2847.17 

Yb 

II 

170 

2850.49 

Ta 

II 

10 

2853.49 

W 

I 

3.5 

2847.24 

Nb 

II 

8 

2850.49 

U 

8 

2853.57 

U 

II 

4 

2847.34 

TT 

u 

170 

2850.62 

S  n 

I 

5 

2853.58 

Mo 

I 

8 

2847.36 

Th 

II 

2.0 

2850.64 

Pr 

2.5 

2853.68 

Yb 

II 

4 

2847.49 

Sm 

15 

2850.66 

Er 

II 

5 

2853.84 

W 

I 

200 

2847.51 

Lu 

II 

10 

2850.69 

V 

II 

3.5 

2853.91 

Gd 

II 

14 

2847.57 

V 

II 

2850.77 

V 

II 

4 

2853.93 

Ti 

II 

2.0 

2847.72 

TT 

u 

140 

2850  76 

Os 

I 

2.5 

2854.02 

Pr 

20 

2847.82 

w 

I 

8  d 

2850.79 

Mo 

I 

9 

2854.02 

Tm 

II 

1.8 

2848.02 

Th 

II 

2850.90 

Mo 

I 

70 

2854.07 

Ru 

I 

100 

2848.03 

W 

I 

16 

2850.80 

W 

I 

8 

2854.13 

Yb 

II 

17 

2848.05 

Ta 

I 

4 

2850.82 

U 

4 

2854.14 

Th 

II 

2.5 

2848.05 

TT 

U 

30 

2850.96 

Hf 

I 

20 

2854.16 

Tm 

1 

8 

2848.08 

Er 

II 

24 

2850.98 

Re 

I 

10 

2854.17 

Nb 

I 

24 

2848.19 

Zr 

II 

220 

2850.98 

Ta 

I,  II 

8 

2854.17 

Tb 

II 

220 

2848.23 

Mo 

II 

6 

2851.04 

Tb 

II 

18 

2854.34 

V 

II 

40 

2848.25 

Os 

I 

10 

2851.10 

Ti 

II 

8 

2854.43 

Y 

II 

10 

2848.30 

jNd 

T  T 
11 

7 

2851.11 

O  0 

1 

8 

2854.43 

'7  f 

T  T 
11 

26 

2848.37 

Er 

II 

50 

2851.12 

Yb 

II 

6 

2854.49 

Yb 

II 

14 

2848.44 

Yb 

II 

4 

2851.18 

Mo 

I 

2.0 

2854.58 

Pd 

II 

65 

2848.52 

Ta 

I 

20 

2851.21 

Hf 

II 

7 

2854.67 

Ce 

II 

40 

2848.52 

Zr 

I 

24 

2851.26 

Th 

II 

5  d 

2854.87 

Mo 

I 

9 

2848.58 

Ru 

I 

4 

2851.35 

Sm 

7 

2854.88 

Ce 

II 

1.6 

2848.72 

Fe 

I 

14 

2851.36 

Cr 

II 

6 

2854.89 

Tm 

II 

9 

2848.77 

V 

I 

7 

2851.43 

Th 

II 

2.0 

2854.92 

Th 

II 

10 

2848.86 

Tm 

II 

16 

2851.45 

Nb 

I 

4 

2854.92 

U 

5 

2848.92 

Er 

II 

38 

2851.80 

Fe 

I 

8 

2854.96 

Tb 

II 

5 

2848.94 

Dy 

5 

2851.81 

U 

6 

2855.07 

Cr 

II 

53 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 
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Wave- 
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and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrxim 

Character 

in  A 

Spectrum 

26 

2855.22 

V 

I 

3.5 

2859.73 

Dy 

II 

10 

2862.48 

Gd 

II 

3  5 

2855.32 

Ce 

5 

2859.74 

u 

90 

2862  57 

Cr 

II 

12 

2855!34 

Os 

I 

1.6 

2859.*78 

Gd 

II 

28 

2862.57 

Eu 

II 

10 

2855.35 

W 

I 

60 

2859.80 

Yb 

II 

4 

2862.61 

Co 

I 

24 

2855.41 

Er 

II 

30 

2859.83 

Er 

II 

4 

2862.61 

Er 

II 

3.5 

'2855.45 

Ce 

II 

14 

2859.96 

Nb 

I 

5 

2862.61 

Th 

II 

100 

2855  68 

Cr 

II 

24 

2859.97 

V 

I 

4 

2862  62 

U 

II 

8 

2855.69 

Tb 

II 

20 

2  860*.  02 

Ru 

I 

10 

2862.70 

Dy 

I 

3.5 

2855.72 

Ce 

II 

10 

2860.06 

Os 

I 

13 

2862.72 

Ho 

II 

3.0  d 

2855.82 

Ir 

I 

5 

2860.07 

Re 

I 

4 

2862.79 

Ce 

II 

2855.93 

Ir 

I 

20 

2860.12 

Tm 

II 

3.0 

2862.80 

U 

5 

2855.90 

La 

II 

4 

2860  17 

Dy 

II 

4 

2862  84 

Mo 

I 

5 

2855.'90 

Th 

II 

5 

2860.25 

Re 

I 

22 

2862.94 

Rh 

I 

6 

2855.96 

u 

4 

2860.26 

Er 

II 

3.0 

2862.98 

La 

II 

6 

2856.00 

Mo 

II 

6 

2860.31 

Hf 

II 

16 

2863.01 

W 

I 

80 

2856.03 

W 

I 

5 

2860.36 

Tm 

II 

3.0 

2863.20 

Mo 

II 

3  0 

2856  06 

Zr 

II 

8 

2860  40 

Yb 

II 

1000 

2863  33 

Sn 

I 

4 

2856.16 

Rh 

I 

90 

2860.44 

As 

I 

10 

2863.35 

Tm 

II 

3.0 

2856.30 

Y 

II 

16 

2860.47 

u 

3.5 

2863.37 

Os 

II 

6 

2856.42 

Dy 

II 

7 

2860.55 

Tm 

II 

5 

2863.44 

Fe 
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II 
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II 
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II 
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Er 

II 

5 
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II 

6 

2984.75 
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I 

10 

2988.23 

Mo 

I 
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II 

12 

2984.78 
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I 

32 

2988.23 

Th 

II 

8 

2991.68  Th 

II 

2984.83 

Fe 

II 

6 

2988.26 

Os 

I 

3.0 

2991.72  Ce 

5 

2985.02 

Pr 

12 

2988.42 

U 

9 

2991.87  Yb 

II 

8 

2985.05 

Nb 

T  T 

II 

20 

2988.47 

Re 

I 

55 

2991.89  Cr 

I 

7 

2985.08 

Tm 

II 

12 

2988.57 

Tb 

II 

2.0 

2991.90  Ce 

4 

2985.08 

U 

22 

2988.58 

Ta 

I 

12 

2991.95  Nb 

II 

13 

2985.08 

Yb 
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II 

75 

2988.65 

Cr 

T 

I 

9 

2991.96  Tb 
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II 

6 
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Mo 

I 

20 
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Mo 

I 

14 
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I 
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II 
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2988.69 
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I 

160 
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I 

13 

2985.32 

Cr 

II 

2988.79 

Nb 

I 

4 

2992.41  Dy 

II 

13 

2985.37 

Tm 

II 

3.5 

2988.71 

Dy 

II 

5 

2992.56  Tb 

II 

130 

2985.39 

Zr 

I 

10 

2988.71 

TT 

u 

40 

2992.60  Nl 

T 

I 

12 

2985.48 

Ho 

T  T 

II 

150 

2988.95 
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Ru 

T 

I 
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2992.71  Ho 

T  T 
II 

13 

2985.50 

Er 

I 

28 

2988.95 
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T 

I 

17 
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12 
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I 
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I 

6 
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12 

^77^. o4  MO 

T  T 
1  I 

7  d 
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10 

2989.13 
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I 
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II 
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Ce 

II 

18 
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Cr 

II 

8 

2993.04  Gd 

II 

2985.91 

Ce 

II 
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2989.27 

Lu 

I 

5 

2993.20  Nd 

II 

6 

2985.84 

I 

14 

2989.29 

Er 

II 

20 

2993.26  Tm 

II 

55 

2985.85 

Cr 

I 

22 

2989.50 

Ta 

I 

12 

2993.27  Ru 

I 
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I 

13 
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I 
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II 

o 
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II 
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II 
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II 
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Ru 

8 
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Tb 
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II 
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5 
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U 
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I 
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II 
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II 

n 

^.u 
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II 
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Cr 

I 

j\j 
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Er 

II 

9 

2994.42  Ce 

II 

12 
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Tb 

II 

5 

3002.64 

U 

120 

2994.43  Fe 

7 

2999.03 

u 

55 

3002.65 

Pd 

I 

5 

2994.45  U 
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2999.04 

Gd 

II 

15 

3002.75 
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II 
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I 

16 
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II 
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II 
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8 
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II 

10 

3003.07 
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II 

3.5 
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II 

12 
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U 
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I 
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Ce 

II 
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V 

II 

50 

2994.96  Ru 

36 
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Fe 

16 

3003.48 

Os 

I 

34 
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\ 
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Re 

J 

10 

3003.56 

Ce 

II 

1.6 

2995.15  Co 

I 

13 

2999.60 

Tm 

II 

6 

3003.58 

Gd 

II 

3.5 
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II 
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Ca 

I 

44 
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Ir 
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I 

A 
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II 
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I 

8 

2995.26  Y 

6 
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Ce 

II 

50 

3003.74 

Zr 

II 

2.5 

2995  27  Th 

II 

7 

3000.09 

u 

8 

3003.76 

Dv 

II 

X  X 

15 

2995.40  Re 

19 

3000.10 

Hf 

II 

9 

3003.84 

Er 

II 

3.5 

2995.44  Dy 

II 

4 
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Nb 

I 

5 
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U 

A 
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II 

0 

Mo 

I 

on 
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Re 

I 

26 
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II 

6 
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W 

8 
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Ta 

I 

10 
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IT 

5 
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Fe 

10 
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u 

4 

2995.86  Yb 

II 

10 
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Yb 

II 

3.0 

3004.17 

Tm 

II 

10 
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II 
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Co 

I 

6 

3004.34 

Re 

I 
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II 

o 
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Ho 

II 

q 

7 
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Rh 

I 

22 

2996.08  Ir 

2.0 
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Ca 

5 

3004.46 

Mo 

II 

5 

2996  10  U 

3.0 

3000.87 

Ti 

J 

9 

3004.58 

Tb 

II 

9 

2996.37  Er 

II 
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3000.89 

Cr 

I 

9 

3004.92 

Ta 

II 

1.0 

2996.39  Fe 

I 
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3000.95 

Fe 

I 

6 

3005.05 

Er 

II 

c 

2996.39  U 
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0 

J UUU. 

Th 

II 

"^nn^  nA 

Cr 

I 

80 

2996.58  Cr 

32 

3001.14 

Re 

9 

3005.09 

Gd 

II 

6 

2996.90  Ru 

\ 

3.5 

3001.16 

Tm 

II 

9 

3005.10 

U 

16 

2996.94  Y 

34 

3001.20 

V 

T  T 

II 

5 

3005.14 

Nb 

T 

I 

10 

2996.99  Th 

II 

5 

3001.21 

u 

6 

3005.21 

Ir 

I 

5 

2997.19  Ir 

13 

3001.27 

Th 

II 

8 

3005.26 

Y 

I 

2.5 

2997.19  Th 

II 

6 

3001.54 

Ta 

4 

3005.29 

Ho 

II 

2.0 

2997.31  Ca 

6 

3001.64 

Ru 

16 

3005.37 

Zr 

I 

4 

2997.36  Cu 

10 

3001.98 

W 

26 

3005.50 

Zr 

I 
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II 
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24 
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8 
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II 
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II 
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3013.77 

Er 

II 

4 

3UL)6.ii6 

Eu 

II 

c 

b 

3U10.3 / 

U 

A  A 

44 

3013.79 

W 

I 

6 

3006.36 

Tm 

II 

5 
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Er 

II 
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24 

3010.55 
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6 

3014.19 
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T  T 
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5 

3006.56 

Ta 

I 

9 

3010.62 

Yb 

II 

8 

3014.43 

Yb 

II 

48 

3006.59 

Ru 

I 

5 

3010.69 

Nb 

II 

10 

3014.44 

Zr 

I 
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Ca 

I 
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1 
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U 

19 

0  r\  n  /I     /  A 
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Ho 
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8 
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II 

7 
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I 
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4 
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14 
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44 
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6 

3007.11 

Tb 

II 

7 

3010.90 

Gd 

II 

5 

3014.67 

Mn 

3.5 

3007.14 

Fe 

I 

24 

3011.12 

Ta 

I 

90 

3014.76 

Cr 

I 

ID 
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Fe 

I 

9 

3011.16 

Er 

II 

lo 

3014.(32 

V 

II 

9 

3007.62 

Th 

II 

5 
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Mn 

I 

5 

3014.88 

U 

5 

3007.66 
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i 

9 

3011.24 
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3014.92 

ur 

8 

3007.80 

Th 

II 

5 

3011.38 

Mn 

I 

3.0 

3014.92 

Th 

II 

10 

3007.90 

Os 

I 

5 

3011.48 

Fe 

I 

10 

3015.06 

Dy 

II 

15 

o  n  A  ~7  m 

3007.91 

U 

5 

3011.48 

U 

90 

3015.19 

Cr 

I 

5 

3007.95 

Th 

II 

4 

3011.59 

Th 

II 

150 

3015.30 

Tm 

II 

6 

3007.97 
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T  T 
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12 

3011.69 

1  r 

T 
I 

180 

3015.36 
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28  c 

3008.10 

Ho 

II 

130 

3011.75 

Zr 

I 

12 

3015.65 

Os 

I 

7 

3008.13 

Ce 

II 

4 

3011.88 

Ce 

II 

5 

3015.68 

U 

90 

3008.14 

Fe 

I 

28 

3011.88 

Ta 

I 

16 

3  015.69 

Dy 

II 

15 

3008.17 

Er 

II 

13 

3011.92 

Re 

I 

6 

3015.73 

Th 

II 

4 

3008.26 

KU 

T 
1 

300 

3012.00 

JN  1 

T 
X 

50 

3016.02 

rce 

5 

3008.27 

Th 

II 

5 

3012.07 

Ho 

II 

4 

3016.05 

U 

13 

3008.50 

Th 

II 

11 

3012.19 

Gd 

II 
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3016.09 

Tm 

II 

6 

3008.61 

V 

II 

4 

3012.45 

U 

II 

3016,lo 

Tm 

II 

32 

3008.79 

Ce 

II 

22 

3012.47 

Er 

II 

10 

3016.16 

V 

6 

3008.80 

KU 

T 
1 

240 

3012.54 

la 

T  T 
1  1 

8 

3016.18 

r  e 

4 

3008.83 

Dy 

II 

6 

3012.70 

Th 

II 

24 

3016.18 

Tb 

II 

12 

3008.91 

Tm 

II 

7 

3012.71 

U 

10 

3016.21 

Ho 

II 

24 

3009.08 

W 

I 
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120 

TATA    A  A 

3012.90 

Hf 

II 

9 

3016.3  / 

Ta 

I 
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3009.14 

Sn 

I 

6 

3012.92 

Ru 

I 

9 

3016.43 

Ir 

3.0 

3009.20 

ua 

T 
1 

18 

3013.03 

ur 

T 

J. 

8 

3016.45 
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3.0 

3009.20 

Tm 

II 

34 

3013.07 

Os 

I 

65 

3016.47 

W 

I 

18 

3009.30 

Tb 

II 

12 

3013.10 

V 

II 

30 

3016.49 

Re 

I 

6 

3009.37 

Gd 

II 

19 

1  AT  O    T  yi 

3013.14 

Re 

I 

60 

3016. 10 

Hf 

I 

14 

3009.39 

Yb 

II 

16 

3013.32 

Zr 

II 

10 
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Mo 

12 

3009.42 

U 

6 

3013.36 

Ru 

I 

24 

3016.78 

V 

II 

4 

3009.46 

Er 

II 

10 

3013.37 

U 

3.5 
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II 

14 

3009.48 

Ho 

II 

16 
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Mo 

I 

22 
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Er 

II 

28 

3009.57 

Fe 

I 

7 
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U 
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Hf 

II 

3.0 

3009.65 

Gd 

II 

8 

3013.46 

Pr 

12 
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II 

5 
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3013.59 
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3016.97 
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Tm 

II 

200 
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II 

26 
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I 

6 
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II 
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U 

32 
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3025.00 

Mo 

I 

10 
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II 
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3020.64 

Fe 

I 

24 

3025.16 

Ta 

I 

30 
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55 
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1 

16 
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Jtll 
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36 

3017.24 

Ru 

8 
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I 
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3025.43 

Th 

II 

60 
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I 

10 
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Os 

12 
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7 
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II 
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II 
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3025.64 

Fe 

I 

20 

3017.31 

Ir 

34 

3020.88 

Ru 

I 

8 

3025.82 

Ir 

I 

7 

3017.35 

TT 
U 

5 

3020.92 

XT 

u 

38 

3025.84 

r  e 

T 
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3017.37 

Hf 

I 

7 

3021.01 

Sm 

28 

3025.92 

Er 

II 

95 

3017.44 
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I 

4 

3021.04 
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II 

34 
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II 
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I 

ioU 

3U/:1.U  / 

Fe 
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3017.55 

Yb 

II 

13 
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3021.47 
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28 

3026.16 

Dy 
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20 

3017.63 

Fe 

I 

20 

3021.50 

Hg 

I 

6 

3026.37 

Co 

I 

12 

3017.73 

Er 

II 

360 

3021.56 

Cr 

I 

5 

3026.43 

U 

4 

3017.73 

Ho 

II 

15 
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I 
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lo 
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3026.46 

Fe 

I 
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12 

3021.88 

Re 

I 

5 

3026.47 

Nd 
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3018.04 

Us 

6 

3021.95 
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T  T 
I  1 

3.0 

3026.49 

Y 

T  T 

6 

3018.10 

U 

3.5 

3022.08 

Tm 

II 

11 

3026.57 

Th 

II 

6 

3018.16 

Ho 

II 

8 

3022.09 

Th 

II 

3.0 

3026.62 

Ce 

II 

3.0 

3018.27 

Tm 

II 

3.5 

^ no o  in 
3022.10 

Gd 

II 

11 

'2  noz.  c 
3026.65 

Cr 

II 

110 

3018.31 

Hf 

3.5 

3022.15 

Eu 

I 

22 

3026.67 

Yb 

II 

6 

3018.35 

JNu 

T  T 
1  i 

26 

3022.21 

TT 

u 

T  T 
1  1 

38  d 

3026.68 

w 

T 
1 

8 

3018.49 

Th 

II 

10 

3022.28 

Y 

I 

3026.78 

W 

I 

55 

3018.50 

Cr 

I 

6 

3022.41 

Ir 

I 

8 

3026.70 

U 

10 

3018.59 

Tm 

II 

6 

3022.71 

Er 

II 

o 
O 

'2  no "7  on 

3027.29 

Lu 

II 

5 

3018.59 

U 

8 

3022.74 

Nb 

II 

18 

3027.33 

Tb 

II 

30 

3018.82 

Lr 

9 

3022.75 

jvin 

T 
1 

38  d 

3027.51 

la 

T 
1 

6 

3018.95 

Y 

2.5 

3022.79 

Ce 

3027.61 

Ta 

II 

18 

3018.98 

Fe 

I 

6 

3022.99 

Re 

I 

6 

3027.57 

Dy 

II 

28 

3019.14 

Ni 

I 

14 

3023.14 

Ho 

II 

'2  no  "7  CO 

302  /.5o 

Tb 

II 

14 

3019.17 

Tb 

II 

5 

3023.43 

Ce 

II 
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3027.60 

Gd 

II 

10 

3019.23 
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3023.49 

^e 

T  T 
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2.0 

3027.63 
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T  T 
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3019.34 

Sc 

11 

3023.43 

Tb 

II 

10 

3027.66 

U 

I 

2.0 

3019.37 

Ru 

I 

8 

3023.70 

Tb 

II 

12 

3027.77 

Mo 

II 
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3151.64 

Re 

46 

3155.67 

Zr 

II 

6 

3146.47 
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3169.47 

Gd 

1 1 

14 

3160.69 
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3169.97 

Dy 

II 

14 

h 

3161.04 

Mn  I 

9 

3165.50 
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3264.81 

Zr 

II 

110 

3269.49 

Ge 

5 

3260.66 

Tb 

II 

24 

3264.90 

Tb 

II 

30 

3269.66 

Zr 

I 

1  3 

J-  ^ 

3260  70 

Dy 

II 

36 

3264  94 

Sm 

II 

3  0 

3269  78 

U 

II 

16 

3260.82 

Co 

13 

3265.12 

Nd 

II 

400 

3269.91 

Sc 

10 

3260.83 

Tb 

II 

16 

3265.14 

Mo 

I 

18 

3270.12 

U 

II 

8 

3260.92 

Th 

II 

10 

3265.29 

Hf 

I 

14 

3270.47 

Nb 

18 

3260.98 

Ce 

II 

3.0 

3265.38 

Nd 

II 

15 

3270.49 

Sm 

II 

32 

3261  06 

Cd 

I 

4 

3265.42 

Ce 

II 

8 

3270  63 

Tb 

II 

13 

3261.22 

Dy 

II 

8 

3265!58 

Th 

II 

15 

3270.68 

Sm 

II 

18 

3261.50 

Yb 

II 

13 

3265.62 

Fe 

I 

12 

3270.76 

Nb 

8 

3261.54 

Th 

II 

75 

3265.67 

La 

II 

8 

3270.83 

Th 

II 

20 

3261.56 

Re 

I 

14 

3265.81 

U 

100 

3270.90 

Mo 

I 

100 

^  \J\J 

3261  60 

Ti 

II 

8 

3265.93 

Tb 

II 

15 

3271.00 

Fe 

I 

38 

3261.65 

Tm 

II 

15 

3266!00 

Dy 

II 

9 

327l!l2 

Ni 

12 

3261.72 

u 

18 

3266.21 

Dy 

II 

120 

3271.12 

V 

II 

20 

3261.74 

Tb 

II 

9 

3266.34 

Ho 

II 

24 

3271.13 

Zr 

II 

5 

3261.90 

Hf 

I 

11 

3266.39 

Eu 

II 

9 

3271.15 

Ce 

II 

20 

3262  01 

I  r 

I 

42 

3266  40 

Tb 

II 

3  0 

3271.45 

U 

9 

3262.20 

Ho 

II 

38 

3266.44 

I  r 

I 

9 

3271.*55 

Ce 

II 

30 

3262.28 

II 

12 

3266.44 

Ru 

I 

44 

3271.61 

Rh 

320 

3262.29 

Os 

26  d 

3266.62 

W 

I 

12 

3271.64 

V 

I 

550 

3262.34 

Sn 

I 

3266.76 

W 

I 

26 

3271.65 

Ti 

II 

1  3 

3262  47 

Hf 

I 

9 

3266  63 

Er 

II 

8 

3271  78 

Co 

I 

38 

3262.63 

Mo 

150 

3266.63 

Tm 

II 

4 

3271.96 

Ce 

65 

3262.67 

Th 

II 

55 

3266.73 

Gd 

I 

3272.06 

Ce 

II 

10 

3262.68 

Tb 

II 

12 

3266.85 

Re 

I 

8 

3272.05 

Th 

40 

3262.75 

Os 

13 

3267.00 

Th 

II 

24 

3272.07 

Nb 

12 

3262.77 

Re 

8 

3267.01 

Hf 

I 

7 

3272.08 

Dy 

II 

18 

3262.81 

Er 

II 

9 

3267.05 

Nb 

I 

26 

3272.08 

Ti 

II 

26 

3262.97 

Tb 

II 

42 

3267.14 

Er 

II 

20 

3272.16 

Os 

8 

3263.03 

Th 

II 

8 

3267.18 

Hf 

I 

9 

3272.22 

Nb 

II 

87 
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85 

3272.22 

Zr 

II 

22 

3278.92 

Ti 

II 

9 

3282.89 

Dy 

II 

90 

3272.25 

Ce 

II 

220 

32  /o.97 

Lu 

I 

4 

3282.96 

Th 

II 

16 

3272.35 

Tb 

II 

13 

3279.01 

Ce 

II 

16 

3283.08 

Ho 

II 

36  d 

3272.48 

Sm 

T  T 
1  1 

30 

3279.25 

rio 

T  T 

55 

3283.10 

Tb 

T  T 
II 

3272.60 

Sm 

II 

200 

3279.26 

Zr 

II 

8 

3283.10 

U 

18 

3272.74 

Dy 

II 

9 

3279.29 

Ta 

I 

12 

3283.31 

V 

I 

16 

O  T7  n    "7  "7 

3272.77 

Eu 

II 

"7  n 

/o 

3279.33 

Er 

II 

9 

3283.35 

Ce 

II 

.36 

3272.81 

Sm 

II 

8 

3279.44 

Mo 

5 

3283.38 

Hf 

II 

10 

3273.03 

V 

9 

3279.49 

Dy 

T  T 
1  1 

110 

3283.40 

Tm 

T  T 
1  1 

160 

3273.05 

Zr 

II 

11 

3279.53 

Gd 

II 

32 

3283.46 

Co 

20 

3273.08 

Ru 

I 

3.0 

3279.55 

U 

24 

3283.46 

Nb 

II 

6 

3273.18 

Nd 

II 

14 

'7  T7  O    /  "7 

3279.67 

Dy 

II 

200 

3283.57 

Rh 

I 

7 

3273.32 

sm 

II 

4 

3279.82 

Cu 

6 

3283.68 

Ce 

II 

9 

3273.33 

T  T 
1  1 

18 

3279.84 

c  e 

T  T 
1  1 

5 

3283.81 

1  D 

T  T 
1  1 

36 

3273.48 

Sm 

II 

14 

3279.84 

V 

II 

4 

3284.22 

Ce 

II 

500 

3273.63 

Sc 

I 

30 

3279.98 

Hf 

II 

7 

3284.36 

V 

I 

*i  U 

32  /3.66 

Hf 

II 

6 

o  o  o  n  n  n 

U 

7 

3284.37 

Dy 

II 

22 

3273.89 

Th 

II 

80 

3280.08 

Dy 

II 

8 

3284.67 

Tm 

II 

2500 

3273.96 

Lu 

70 

3280.22 

Jir 

T  T 
1  1 

140 

3284.71 

T  T 
1  1 

11 

3274.18 

Gd 

II 

80 

3280.28 

Tb 

II 

3.0 

3285.02 

Mo 

26 

3274.19 

Tb 

II 

22 

3280.37 

Th 

II 

110 

3285.04 

Tb 

II 

26 

3274.33 

Tb 

II 

7 

3280.49 

Ce 

II 

17 

3285.10 

Nd 

II 

20 

3274.71 

Ru 

200 

3280.55 

Rh 

I 

16 

3285.21 

Tb 

II 

30 

3274.86 

Ce 

T  T 
1  1 

5500 

3280.68 

30 

3285.22 

ce 

T  T 
1  1 

28 

3274.95 

Ta 

II 

22 

3280.84 

sm 

II 

12 

3285.22 

U 

22 

3275.06 

Th 

II 

9 

3280.87 

Ta 

I 

4 

3285.36 

Mo 

I 

55 

o  o  "7  c  on 

3275.20 

Os 

I 

4U 

3280.91 

Y 

II 

Tin 

110 

3285.61 

Tm 

II 

19 

3275.22 

Nd 

II 

7 

3280.92 

Os 

16 

3285.64 

Re 

I 

7 

3275.66 

To 

T  T 
1  1 

4 

3281.10 

ce 

28 

3285.66 

XTl-k 

JND 

11 

3275.68 

Ta 

II 

13 

3281.18 

Ho 

II 

15 

3285.66 

sm 

II 

7 

3275.87 

Sm 

II 

80 

3281.40 

Tb 

II 

9 

3285.75 

Th 

I 

11 

3275.89 

Dy 

II 

3.0 

3281.49 

Nd 

22 

3285. o8 

Zr 

II 

100 

3276.12 

V 

II 

10 

3281.61 

Gd 

II 

9 

3286.03 

Ce 

II 

13 

3276.25 

Ce 

T  T 
1  1 

7 

3281.63 

Dy 

T  T 
1  I 

18 

3286.18 

Hjr 

T  T 
I  I 

6 

3276.67 

Pr 

II 

9 

3281.70 

Rh 

36 

3286.23 

Sm 

II 

36 

3276.75 

Sm 

II 

440 

3281.74 

Lu 

I 

7 

3286.54 

sm 

II 

100 

3276.81 

Tm 

II 

18 

3281.94 

W 

I 

8 

^  O  O  /I  CO 

3286. 5o 

Dy 

II 

9 

3277.16 

Ho 

II 

110  c 

3281.97 

Ho 

II 

22 

3286.58 

Th 

II 

16 

3277.28 

1  r 

2.5 

3281.97 

Pt 

6 

3286.62 

JNa 

T  T 
I  I 

22 

3277.32 

Tb 

II 

26 

3282.25 

Gd 

7 

3286.67 

Os 

10 

3277.57 

Ru 

I 

3282.30 

Gd 

II 

28 

3286.76 

Fe 

I 

19 

3277.67 

Nb 

I 

18 

3282.33 

Ti 

II 

46 

i>cob,  1 1 

Er 

II 

9 

3277.70 

Er 

II 

20 

3282.33 

Zn 

5 

3286.98 

Tb 

II 

16 

3277.71 

Re 

7 

3282.53 

V 

II 

6 

3287.06 

Ir 

11 

3277.73 

Tb 

II 

6 

3282.54 

U 

8 

3287.13 

Re 

22 

3277.78 

Eu 

II 

11 

3282.70 

Ni 

5 

3287.19 

Co 

34 

3277.97 

Os 

50  d 

3282.73 

Zr 

50 

3287.25 

Pd 

44  c 

3278.15 

Ho 

II 

3282.83 

Zr 

II 

8 

3287.38 

Mo 

24 

3278.22 

Er 

II 

3.0 

3282.78 

Nd 

II 

9 

3287.45 

U 

17 

3278.29 

Ti 

II 

44 

3282.79 

Dy 

II 

32 

3287.55 

Tb 

II 

88 
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10 

3^o/.b9  1  r 

18 

3293.71 

W 

T 
1 

32 

3298.66 

Tb 

T  T 
1  1 

24 

O  T  O  "7    CO  XTV* 

ido/.b'i  Mb 

18 

3293.83 

Dy 

T  T 
I  1 

12 

3298.74 

V 

T  T 
1  1 

44 

32o7.66  Tl 

T  T 

4 

3293.84 

Nd 

T  T 
II 

11 

3299.06 

TT 

u 

44 

3287.79  Th 

II 

5 

3293.93 

Ta 

I 

14 

3299.41 

Ti 

J 

19 

3287.92  Nb 

I 

17 

3293.94 

Th 

II 

19 

3299.61 

Nb 

I 

18 

3287.97  Dy 

T  T 

1 1 

11 

3294.04 

Tb 

1 1 

9 

3299.70 

T  T 

u 

14 

l>2ol  .^1  Er 

T  T 

44 

3294.08 

Gd 

I 

16 

3299.77 

Ta 

18 

3288.21  U 

50 

3294.11 

Ru 

I 

9 

3299.99 

Ce 

44 

3288.46  Ho 

II 

18 

3294.28 

Rh 

I 

20 

3300.15 

Ce 

II 

12 

3288.65  Dy 

II 

10 

3294.36 

Nb 

II 

18 

3300.16 

Nd 

II 

24 

3288.80  Zr 

T  T 

II 

5 

3294.44 

T  T 

u 

22 

3300.46 

Rh 

20 

3288.84  Os 

4 

3294.68 

Nd 

T  T 

II 

4 

3300.61 

Th 

T  T 

II 

140 

3289.02  Mo 

J 

20 

3294.83 

Re 

T 

I 

90 

3300.82 

W 

24 

3289.14  Rh 

16 

3294.85 

Mo 

I 

7 

3300.90 

Dy 

II 

2600 

3289.37  Yb 

II 

9 

3294.99 

Th 

II 

8 

3300.91 

Nd 

II 

12 

3289.39  V 

T  T 

i  1 

22 

3295.29 

Ce 

II 

8 

3300.97 

Re 

3.0 

3289. D<i  Nd 

13 

3295.32 

Th 

T  T 

1 1 

14 

3300.98 

Sm 

T  T 

1 1 

4 

3iio9.64  Rn 

18 

3295.33 

Ta 

I 

17 

3301.26 

Th 

T  T 
1  1 

24 

3289.84  Mo 

} 

22 

3295.33 

Tb 

II 

3301.35 

Th 

9 

3290.12  Th 

4 

3295.43 

Cr 

II 

14 

3301.34 

Ho 

I 

12 

30 

3295.44 

S  m 

T  T 
1  1 

800 

3301.56 

Os 

130 

^^:7U.^b  Us 

9 

3295.52 

i  n 

T  T 
1  1 

38 

3301.59 

KU 

60  d 

3^:90.^0  gm 

T  T 

9 

3295.53 

Pr 

T  T 
I  I 

28 

3301.60 

Re 

3290.39  Sm 

II 

36 

3295.81 

Sm 

II 

17 

3301.63 

Th 

II 

9 

3290.34  Ce 

II 

38 

3296.01 

Nb 

I 

28 

3301.68 

Sm 

II 

4 

T  T 
1  1 

6 

3296.11 

Ru 

T 
I 

3.0 

3301.73 

Sr 

6 

3^:91). 65  Nd 

T  T 
1  I 

13 

3296.19 

Ce 

11 

50 

3301.86 

Pt 

15 

3^90.65  Sm 

T  T 
I  I 

18 

3296.31 

Dy 

T  T 
11 

9 

3301.94 

Er 

T  T 
I  1 

120 

3290.82  Md 

3.0 

3296.39 

Pr 

16 

3301.95 

Eu 

II 

30  c 

3290.96  Ho 

II 

13 

3296.40 

Mo 

I 

400 

3302.13 

Pd 

I 

220 

3291.00  Tm 

T  T 

II 

12 

3296.40 

Zr 

T  T 

II 

24 

3302.23 

Re 

18 

3291.05  Hi 

11 

3296.60 

ml— 

Th 

T  T 

II 

30 

3302.32 

Na 

10 

3291.06  Nb 

T  T 

1 1 

28 

3296.70 

Re 

I 

190 

3302.45 

Tm 

T  T 

II 

9 

3291.12  Dy 

II 

4 

3296.72 

Rh 

I 

90 

3302.59 

Zn 

9 

3291.27  Er 

II 

18 

3296.88 

Ce 

II 

12 

3302.67 

Zr 

II 

30 

3291.34  U 

10 

3296.88 

Mn 

I 

28 

3302.94 

Zn 

44 

3291.48  Gd 

28 

3296.99 

Re 

I 

15 

3302.99 

Na 

32 

3291.56  Tb 

II 

13  c 

3297.06 

Ho 

II 

110 

3303.11 

La 

II 

65 

3291.74  Th 

II 

9 

3297.36 

Th 

II 

3.0 

3303.19 

Pr 

19 

3292.02  Nb 

II 

12 

3297.62 

Dy 

II 

32 

3303.21 

Re 

II 

24 

3292.08  Tl 

17 

3297.83 

Th 

1 1 

13 

3303.34 

Mo 

38 

3292.21  Gd 

T  T 

1 1 

4 

3297.89 

T  T 

u 

9 

3303.48 

Th 

T  T 

1 1 

24 

3292.31  Mo 

T  T 

II 

6 

3297.96 

Ru 

T 

I 

12 

3303.60 

U 

II 

4 

3292.48  Ta 

4 

3298.04 

Th 

28 

3303.75 

Re 

44 

t)cv£.,z>c  In 

T  T 
1  1 

60 

3298.10 

Sm 

T  T 

1 1 

32  d 

3303.95 

XT'  — , 

T  T 
1  I 

160 

3293.07  Tb 

II 

10 

3298.12 

Ho 

II 

9 

3304.07 

Er 

II 

20 

3293.37  sm 

II 

19 

3298.14 

V 

I 

11 

3304.10 

Tb 

II 

9 

3293.58  Th 

II 

11 

3298.ZU 

Tb 

II 

22 

3304.22 

Mo 

4 

3293.59  Ce 

II 

10 

3298.22 

Mn 

I 

34 

3304.24 

Th 

3.0 

3293.59  U 

4 

3298.61 

Nd 

11 

3304.26 

Tb 

II 

89 
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9 

3304.38  Ta 

I 

14 

3308.05 

Nb 

I 

16 

3312.53 

Tb 

II 

5 

3304.50  Eu 

II 

8 

3308.25 

Re 

I 

48 

3312.60 

Nb 

28 

3304.52  Sm 

II 

18 

3308.39 

Ti 

9 

3312.69 

Ti 

I 

4 

3304.66  Nd 

T  T 

II 

2.5 

3308.47 

Y 

T  T 

II 

46 

3312.72 

Dy 

II 

14 

3304.83  Nb 

I 

22 

3308.51 

Tb 

II 

12 

3312.75 

Nd 

II 

22 

3304.84  Ce 

II 

40 

3308.79 

Dy 

II 

16 

3312.80 

Tb 

II 

22 

3304.95  Tb 

II 

18 

3308.81 

Ti 

II 

75 

3312.86 

Hf 

85 

3305.15  Zr 

II 

100 

3308.88 

Dy 

II 

4 

3313.06 

Th 

22  c 

3305.16  Ho 

T  T 

1 1 

9 

3309.14 

Th 

T  T 

1 1 

6 

3313.16 

XT  J 

Nd 

1 1 

28 

3305.18  Sm 

II 

11 

3309.17 

Tb 

II 

6 

3313.30 

Ce 

II 

18 

3305.27  Yb 

I 

7 

3309.18 

V 

J 

11 

3313.30 

Dy 

II 

4 

3305.30  Th 

I 

13 

3309.19 

Hf 

I 

15 

3313.33 

Eu 

II 

5 

3305.33  Nd 

9 

3309.27 

Ce 

II 

9 

3313.49 

Er 

II 

11 

3305.37  Tb 

T  T 

II 

9 

3309.36 

Th 

13 

3313.62 

Mo 

T  T 

II 

18 

3305.40  Dy 

II 

22 

3309.50 

Ti 

J 

13 

3313.64 

Th 

II 

18 

3305.51  Dy 

II 

28 

3309.52 

sm 

II 

18 

3313.66 

Er 

II 

40 

3305.56  Mo 

I 

5 

3309.73 

Ti 

I 

24 

3313.70 

Zr 

II 

36 

3305.58  Er 

II 

10 

3309.78 

Ta 

34 

3313.73 

Gd 

II 

20 

3305.73  Yb 

T  T 

II 

110 

3309.80 

Tm 

T  T 

II 

12 

3313.94 

TT 

u 

16 

3305.90  Mo 

I 

6 

3309.89 

Zr 

II 

24 

3313.95 

Re 

J 

44 

3305.93  U 

II 

5 

3310.10 

Tb 

II 

9 

3314.04 

Ce 

II 

28 

3305.97  Fe 

I 

13 

3310.2^ 

Th 

II 

12 

3314.08 

Co 

20 

3306.01  Tm 

II 

38 

3310.27 

Hf 

5 

3314.38 

Pr 

II 

24 

3306.12  Hi 

T 

I 

8 

3310.37 

Tb 

II 

22 

3314.38 

Tb 

T  T 

II 

22 

3306.17  Ru 

I 

6 

3310.38 

Nd 

II 

70 

3314.42 

Ti 

22 

3306.19  Dy 

II 

14 

3310.47 

Nb 

I 

3314.52 

Ti 

I 

26 

3306.23  Os 

I 

3.0 

3310.50 

U 

18 

3314.44 

Er 

II 

140 

3306.28  Zr 

II 

16 

3310.52 

Ir 

34 

3314.50 

Zr 

II 

28 

3306.35  Fe 

I 

60 

3310.60 

Tm 

T  T 

II 

5 

3314.70 

Tb 

T  T 

1 1 

140 

3306.39  sm 

II 

70 

3310.66 

Sm 

II 

22 

3314.72 

Ce 

II 

8 

3306.41  Tb 

II 

20 

3310.77 

Mo 

I 

17 

3314.80 

Th 

II 

14 

3306.61  sm 

II 

11 

3310.80 

Tb 

II 

8 

3314.95 

Er 

II 

13 

3306.63  Ce 

II 

5 

3310.86 

Hf 

II 

6 

3315.05 

Pt 

I 

14 

3306.88  Ti 

I 

8 

3310.91 

XT  J 

Nd 

T  T 

II 

6 

3315.05 

Ru 

20 

3306.91  Tm 

II 

65 

3310.91 

Os 

11 

3315.07 

Tb 

II 

8 

3307.01  Re 

I 

9 

3310.97 

Dy 

II 

7 

3315.11 

Yb 

II 

3.0 

3307.02  Cr 

II 

140 

3311.16 

Ta 

24 

3315.22 

Nb 

I 

70 

3307.02  gm 

II 

10 

3311.34 

Nb 

30 

3315.23 

Ru 

40 

3307.12  Mo 

I 

6 

3311.34 

Zr 

T  T 

II 

24 

3315.32 

Ti 

T  T 

8 

3307.15  Co 

I 

55 

3311.38 

W 

13 

3315.42 

Os 

13 

3307.23  Ce 

II 

13 

3311.50 

Ce 

II 

20 

3315.59 

Gd 

II 

44  d 

3307.44  Tb 

II 

12 

3311.72 

U 

II 

16 

3315.66 

Ho 

II 

8 

3307.46  Er 

II 

360 

3312.11 

Lu 

60 

3315.66 

Ni 

3.0 

8 

3312.13 

I  r 

J 

10 

3315.69 

Oc! 

9 

3307.80  Tb 

II 

18 

3312.22 

Ce 

II 

6 

3316.02 

Nd 

II 

8 

3307.95  Cu 

I 

8 

3312.29 

Re 

9 

3316.09 

W 

L.  U 

3308.01  Tm 

II 

1  9 

LC 

Mo 

Q 
o 

J  J  i-  U.  X  / 

Tm 

II 

22 

3308.02  Ce 

II 

14 

3312.39 

Ho 

II 

8 

3316.19 

Hf 

3308.09  Ce 

II 

220 

3312.42 

Er 

II 

70 

3316.34 

Dy 

II 

15 

3308.02  Eu 

II 

50 

3312.42 

Sm 

II 

55 

3316.39 

Er 

II 

90 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave-  Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A  Spectrum 

.  Character 

in  A 

Spectr\im 

Character 

in  A 

Spectrum 

30 

3316.39  Ru 

I 

5 

3320.81 

Nb 

II 

45 

3325.67 

Mo 

I 

9 

3316.56  Gd 

II 

24 

3320.90 

Mo 

II 

12 

3325.90 

Nd 

II 

34 

3316.58  Sm 

II 

60 

3321.01 

Be 

I 

24 

3326.18 

Dy 

II 

10 

3316.69  Os 

3321.09 

Be 

55 

3326.19 

w 

I 

38 

T  T 

9 

3321.11 

rlO 

T  T 
I  1 

4  h 

3326.26 

JNa 

22 

3317.11  Dy 

II 

36  d 

3321.15 

Tb 

II 

6 

3326.41 

Zr 

I 

15 

3317.52  Er 

II 

100 

3321.18 

Sm 

II 

8  d 

3326.43 

Dy 

II 

5 

3317.58  Tb 

II 

100 

3321.34 

Be 

I 

7 

3326.45 

Th 

II 

4 

3317.73  Th 

II 

36 

3321.44 

Th 

II 

3.5 

3326.59 

Cr 

I 

18 

T  T 
J.  I 

7  d 

3321.54 

V 

T  T 
1  I 

29 

3326.62 

JND 

T 
1 

6 

3317.89  Ru 

I 

3321.68 

V 

I 

32 

3326.76 

Ti 

II 

28 

3317.93  Ta 

I 

46 

3321.70 

Ti 

II 

60 

3326.80 

Zr 

II 

20 

3317.99  Hf 

II 

10 

3321.86 

Eu 

II 

22 

3326.99 

Co 

I 

28 

3318.02  Ti 

II 

4 

3322.09 

Th 

12 

3327.08 

Dy 

II 

9 

^-Sio.iD  juy 

T  T 

9 

3322.12 

TT 

u 

T  T 
1  i. 

11 

3327.11 

1  D 

T  T 

8 

3318.24  Er 

II 

15 

3322.20 

Co 

I 

9 

3327.18 

Th 

II 

12 

3318.51  Zr 

II 

9 

3322.26 

Eu 

I 

7 

3327.30 

Dy 

II 

9 

3318.53  Ta 

I 

44 

3322.28 

Tb 

II 

A  r* 

45 

3327.30 

Mo 

I 

16 

3318.67  Re 

28 

3322.31 

Ni 

32 

3327.42 

Os 

I 

9 

^^i  o.  /  o  Hi  r 

T  T 
J.  1 

3.0 

3322.46 

TT 
U 

6 

3327.50 

TT 
U 

6 

3318.82  Ru 

I 

60 

3322.48 

Re 

I 

8 

3327.58 

Tm 

II 

3318.91  Ru 

I 

20 

3322.60 

Ir 

I 

4 

3327.66 

Ce 

II 

90 

3318.84  Ta 

I 

8 

3322.87 

Ir 

I 

3 

3321. 

Nd 

3.0 

3318.85  U 

II 

240 

3322.94 

Ti 

II 

28 

3327.88 

sm 

II 

12 

T  T 
1  1 

60 

3322.99 

T  T 
1  1 

600 

3327.89 

I 

T  T 
1  1 

4 

3318.97  Th 

II 

360 

3323.09 

Rh 

I 

6 

3327.90 

Ce 

II 

24 

3318.98  Nb 

I 

75 

3323.20 

Er 

II 

15 

3328.21 

Hf 

II 

24 

3319.02  Zr 

II 

15 

3323.21 

Tm 

II 

4 

3328.25 

Th 

II 

11 

3319.16  Tb 

5 

3323.36 

Hf 

II 

24 

3328.28 

Nd 

II 

6 

T  T 
1  1 

22 

3323.38 

1  0 

T  T 
1  1 

4 

3328.35 

ur 

T  T 
1  I 

14 

3319.26  Nb 

I 

12 

3323.74 

Ho 

II 

8 

3328.79 

Dy 

II 

6 

3319.32  U 

28 

3323.77 

Sm 

II 

13 

3329.00 

Ce 

II 

11 

3319.43  Yb 

I 

3.5 

3323.80 

Pt 

I 

13  c 

3329.02 

Ho 

II 

15 

3319.48  Co 

22 

3323.89 

Tb 

II 

8 

3329.04 

I 

7 

T  T 
1  I 

80 

3323.95 

JYIO 

4 

3329.05 

T 
1 

14 

3319.58  Nb 

II 

7 

3324.06 

Cr 

II 

55 

3329.08 

Tb 

II 

16 

3319.59  Mo 

I 

26 

3324.33 

Os 

I 

13 

3329.34 

Gd 

II 

16 

3319.79  Mo 

I 

400 

O  O       /I  Art 

3324.40 

Tb 

II 

20 

3329.36 

Nb 

I 

22 

3319.87  Ho 

II 

5 

3324.55 

Pr 

II 

180 

3329.46 

Ti 

II 

90 

T  T 

J.  X. 

28 

3324.75 

1  n 

T  T 

i.  1 

7 

3329.62 

Sm 

T  T 

7 

3319.89  Eu 

II 

7 

3324.93 

Re 

I 

28 

3329.67 

Er 

II 

36 

3320.16  sm 

II 

10 

3325.00 

Ru 

I 

4 

3329.72 

Th 

26 

3320.25  Ho 

II 

4 

3325.06 

Ce 

n  A 

14 

3329.86 

V 

I 

30 

3320.26  Ni 

60 

3325.12 

Th 

II 

12 

3329.92 

U 

20 

3320.29  Th 

II 

12 

3325.24 

Co 

3.0 

3329.99 

Sr 

I 

9 

3320.37  W 

28 

3325.26 

Sm 

II 

44 

3330.34 

Gd 

II 

4 

3320.42  Ce 

II 

16 

3325.33 

Ce 

II 

7 

3330.48 

Ce 

19 

3320.44  Gd 

II 

14 

3325.48 

sm 

II 

18 

3330.48 

Th 

I 

9 

3320.59  sm 

II 

16 

3325.52 

Tb 

II 

110 

3330.62 

Sn 

I 

10 

3320.69  Mn 

6 

3325.66 

U 

II 

11 

3330.67 

Mn 

I 

91 


Table  2.     All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

amd 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spe  ctrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

44  d 

3331.00 

Ta 

12 

3335.42 

Tb 

II 

70 

3341.00 

Dy 

II 

3331.01 

Ta 

12 

3335.69 

Ru 

I 

4 

bl 

3341.31 

Th 

ThO 

5 

3331.09 

Rh 

14 

3336.12 

Sm 

II 

12 

3341.42 

Dy 

II 

4 

3331.22 

Ce 

II 

100 

3336.15 

Os 

I 

7 

3341.43 

Sm 

II 

9 

3331.23 

Dy 

II 

110 

3336.18 

Gd 

II 

2.5 

3341.47 

Pr 

II 

4 

3331.24 

Rh 

12 

3336.33 

Cr 

II 

6 

3341.48 

Hg 

I 

140 

3331.38 

Gd 

T  T 

II 

16 

3336.51 

I 

15 

3341.60 

Nb 

II 

8 

3331.40 

Md 

9 

3336.68 

Mg 

I 

9 

3341^62 

Er 

II 

20 

3331.52 

Re 

6 

3336.68 

u 

24 

3341.66 

Ru 

I 

15 

3331.57 

Nd 

II 

26 

3336.70 

Tb 

II 

18 

3341.66 

U 

II 

55 

3331.67 

W 

8 

3336.76 

Er 

T  T 

II 

28 

3341.85 

Er 

II 

5 

3331.89 

H£ 

9 

3336.98 

Gd 

II 

22 

3341.87 

Ce 

II 

22 

3331.93 

Ho 

II 

34 

3337.18 

Yb 

II 

24 

3341.87 

Dy 

II 

4 

3332.05 

Ru 

70  c 

3337.23 

Ho 

II 

480 

3341.88 

Ti 

I ,  II 

46 

3332.11 

Ti 

II 

36 

3337.26 

Er 

II 

150 

3341.97 

Nb 

I 

85 

3332.13 

Gd 

II 

200 

3337.49 

La 

II 

10 

3342.15 

Ti 

I 

6 

3332.15 

Y  It 

Mg 

16 

3337.79 

U 

II 

13 

3342.23 

La 

I 

13 

3332.16 

Nb 

28 

3337.80 

Er 

II 

160 

3342.24 

Re 

I 

7 

3332.40 

Th 

II 

9 

3337.80 

Ta 

I 

14 

3342.59 

Cr 

II 

11 

3332.41 

Ta 

7 

3337.84 

Cu 

I 

12 

3342.68 

U 

3.0 

3332.42 

TT 

u 

T  T 

II 

44 

3337.87 

Th 

II 

9 

3342.70 

Ho 

II 

7 

3332.70 

S  m 

T  T 

II 

32 

3338.03 

Tb 

T  T 

II 

10 

3342.73 

Co 

I 

75 

3332.71 

Er 

T  T 

II 

200 

3338.18 

Re 

I 

6 

3342.90 

Rh 

I 

100 

3332.73 

Hf 

6 

3338.37 

Ir 

I 

40 

h 

3342.94 

Yb 

II 

9 

3333.04 

Ce 

II 

9 

3338.39 

Th 

II 

5 

3342.98 

Tb 

II 

7 

3333.06 

Yd 

T  T 

II 

30 

3338.41 

Zr 

II 

4 

3343.26 

Th 

T  T 

II 

12 

3333.13 

Th 

6 

3338.48 

U 

II 

10 

d 

3343.28 

Sc 

T  T 

II 

18 

3333.16 

Ho 

T  T 

II 

11 

3338.49 

Ta 

I 

4 

3343.34 

Cr 

T 

I 

11 

3333.21 

Tb 

II 

28 

3338.54 

Rh 

I 

4 

3343.47 

Ta 

I 

14 

3333.64 

Sm 

II 

5 

3338.75 

Eu 

II 

20 

3343.49 

Sm 

II 

9 

3333.66 

Ce 

II 

44  c 

3338.86 

Ho 

II 

110 

c 

3343.58 

Ho 

T  T 

II 

13 

3333.93 

Tb 

II 

26 

3339.00 

Tb 

II 

9 

3343.61 

Th 

I 

9 

3334.06 

Gd 

II 

17 

3339.07 

Nd 

II 

9 

3343.64 

Sm 

T  T 

II 

44 

3334.14 

Co 

17 

3339.50 

Dy 

II 

15 

3343.70 

Er 

II 

12 

3334.14 

Dy 

II 

9 

3339.51 

Ce 

II 

150 

3343.71 

Nb 

I 

13 

3334.16 

I  r 

95 

3339.55 

Ru 

I 

12 

3343.72 

Mo 

I 

11 

3334.25 

Tb 

II 

13 

3339.61 

Tb 

II 

13 

3343.77 

Tb 

T  T 

II 

60 

3334.25 

Zr 

II 

14 

3339.68 

Re 

I 

22 

3343.77 

Ti 

II 

100 

3334.33 

Eu 

12 

3339.78 

Co 

I 

30 

3343.86 

Ce 

II 

6 

3334.44 

Dy 

II 

16 

3339.80 

Cr 

II 

5 

3343.93 

Tb 

II 

18 

3334.46 

Ce 

II 

17 

3339.91 

Ta 

II 

10 

3343.96 

Nb 

T  T 

II 

17 

3334.48 

Nd 

II 

24 

3340.03 

Er 

II 

7 

3344.20 

Rh 

T 

I 

22 

3334.48 

Tb 

II 

30 

3340.17 

Mo 

I 

80 

3344.32 

Re 

I 

44 

3334.61 

Th 

II 

95 

3340.34 

Ti 

II 

20 

3344.35 

Sm 

II 

34 

3334.62 

II 

7 

3340.38 

Y 

I 

9 

3344.37 

Er 

T  T 

II 

7 

3335.03 

Sm 

II 

18 

3340.44 

Ho 

II 

22 

3344.47 

Ho 

II 

9 

3335.06 

Th 

II 

9 

3340.49 

Er 

II 

6 

3344.53 

Ru 

I 

8 

3335.06 

Tm 

II 

120 

3340.56 

Zr 

II 

120 

3344.56 

La 

II 

150 

3335.20 

Ti 

II 

70 

3340.58 

Sm 

II 

160 

3344.75 

Mo 

I 

16 

3335.36 

Re 

7  h 

3340.89 

Ce 

II 

40 

3344.76 

Ce 

II 

92 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

7 

3344.79 

rlo 

T  T 
1  1 

360 

3349.04 

Tl 

T  T 
1  1 

20 

3353.66 

Zr 

T 

I 

60 

3344.79 

T  T 
1  I 

200 

3349.06 

Nb 

T 
1 

900 

3353.73 

Sc 

T  T 

II 

9 

3344.87 

1  n 

T  T 
1  1 

8 

3349.07 

Cr 

T 
1 

13 

3353.91 

Os 

6 

3344.87 

U 

8 

3349.19 

Mo 

I 

9 

3353.95 

Th 

II 

140 

3345.02 

Zn 

I 

17  c 

3349.21 

Ta 

II 

22 

3354.18 

Th 

II 

9 

3345.09 

w 

T 
1 

7 

3349.32 

Cr 

T 
1 

34  d 

3354.18 

S  m 

T  T 

1 1 

4 

3345.54 

TT 
U 

1000 

3349.41 

Tl 

T  T 
11 

3354.30 

S  m 

T  T 

II 

30 

3345.57 

'7  n 

T 
1 

80 

3349.42 

rb 

T  T 
11 

38 

3354.38 

Co 

I 

5 

3345.71 

Nd 

50 

3349.52 

Nb 

I 

4 

3354.38 

Eu 

II 

9 

3345.86 

W 

I 

13 

3349.97 

Ce 

II 

28 

3354.39 

Zr 

II 

7  bl 

3345.89 

1  n 

TnO 

22 

3349.99 

Tm 

1 

18 

3354.45 

w 

T 

I 

6 

3345.89 

XT 

u 

T 
1 

46 

3350.06 

Er 

II 

11 

3354.50 

TT 

u 

6 

3345.93 

Zin 

T 
1 

20 

3350.10 

Gd 

T  T 

II 

36 

3354.58 

TT  «. 

Ho 

T  T 

II 

60 

3345.98 

Gd 

II 

34 

3350.27 

Er 

II 

5 

3354.60 

Nd 

II 

12 

3346.02 

Cr 

I 

5 

3350.28 

Pr 

14 

3354.61 

Th 

II 

130 

3346.04 

T  T 
1  1 

16 

3350.30 

Mo 

I 

340 

3354.64 

Tl 

I 

32 

3346.20 

Re 

T 
1 

12 

3350.40 

Eu 

T 
1 

14 

3354.72 

S  m 

T  T 

II 

5 

3346.32 

1  D 

T  T 
1  1 

550 

3350.47 

Gd 

T  T 
11 

40 

3354.74 

Nb 

I 

15 

3346.35 

Er 

II 

40 

3350.49 

Ho 

II 

22 

3354.86 

Tm 

II 

7 

3346.35 

Sm 

II 

18 

3350.88 

Sm 

II 

16 

3354.99 

Mo 

I 

12 

3346.40 

MO 

T  T 
1  I 

12 

3350.96 

Ta 

I 

18 

3355.02 

Ce 

T  T 

II 

11 

3346.50 

YD 

T  T 
11 

5 

3351.08 

Yb 

1 1 

11 

3355.07 

Dy 

II 

9 

3346.52 

Ce 

T  T 
1  1 

70 

3351.23 

Th 

T  T 

11 

3.0 

3355.11 

TT 

u 

T  T 

II 

13 

3346.55 

Th 

II 

7 

3351.24 

Yb 

II 

6 

3355.23 

Fe 

I 

28 

3346.73 

Ti 

II 

4 

3351.25 

Sr 

I 

9 

3355.25 

Th 

II 

12 

3346.74 

Cr 

T 
1 

18 

3351.33 

Er 

T  T 

II 

16 

3355.29 

Re 

I 

7 

3346.91 

S  m 

H 

19 

3351.44 

Tb 

T  T 

II 

16 

3355.67 

Pr 

T  T 

II 

15 

3346.93 

Mb 

T 
1 

17 

3351.51 

Ta 

1 

12 

3355.93 

Nd 

T  T 
11 

12 

3346.94 

Co 

I 

4 

3351.56 

Eu 

II 

10 

3356.09 

Hf 

II 

40 

3347.02 

Mo 

I 

4 

3351.60 

Cr 

I 

120 

3356.09 

Zr 

II 

22 

3347.27 

Tb 

T  T 
II 

11 

3351.74 

Os 

I 

5 

3356.18 

Tb 

T  T 

II 

14 

3347.30 

S  m 

T  T 
11 

7 

3351.97 

Cr 

T 
1 

17 

3356.22 

Dy 

T  T 

11 

7 

3347.53 

YD 

T  T 
1  1 

24 

3352.05 

b  C 

T  T 
1  1 

9 

3356.22 

tiT 

T  T 

11 

5 

3347.56 

Nd 

II 

42 

3352.06 

Hf 

II 

24  d 

3356.33 

Re 

I 

12 

3347.64 

Er 

II 

36 

3352.10 

Ho 

II 

3356.46 

Re 

I 

18 

3347.81 

T  T 
1  I 

9 

3352.28 

Ce 

T  T 
11 

12 

3356.35 

TT 

V 

T 
1 

12 

3347.84 

Cr 

1  1 

14 

3352.49 

Yb 

T  T 
11 

16 

3356.41 

Ce 

T  T 
11 

16 

3347.86 

Er 

T  T 
1  1 

5 

3352.59 

Nb 

T 
1 

5 

3356.55 

XT^ 

Nd 

6 

3347.89 

Nd 

24 

3352.70 

Dy 

II 

14 

3356.78 

Hf 

I 

22 

3348.07 

Tb 
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1  ill 

T  T 
X  X 
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II 

380 
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I 

15 
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3674.05 

Ce 

II 

15 

3677.39 
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I 
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16 
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22 
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3683.59 
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II 

75 
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3716.58 

Nd 

12 

3719.40 

W 

I 

1  A 

14 

3713.84 

Dy 

T  T 
11 

9 

3716.87 

Mo 

6 

3719.44 

Pr 

4 

J  1 XJ,vO 

V 

I 

9 

3716.93 

Ce 

II 

42 

3719.44 

Th 

I 

4 

3713.99 

Ce 

II 

14 

3716.93 

Dy 

II 

180  d 

3719.45 

Gd 

II 

30 

3714.06 

Pr 

II 

3.0 

3716.94 

Eu 

II 

3719.53 

Gd 

II 

24 

3714.13 

Zr 

I 

50 

3716.99 

Nb 

30 

3719.45 

Tb 

II 

3714.20 

JNa 

T  T 
1  I 

3717.06 

JND 

T  T 
1  1 

20 

3719.52 

us 

T 
I 

7 

W 

I 

38 

3717.00 

Ru 

13 

3719.55 

Mo 

I 

8 

3714.37 

Tb 

II 

7  h 

3717.10 

Sc 

3719.74 

Mo 

I 

8 

3714.55 

Mo 

I 

10 

3717.10 

w 

I 

6 

3719.71 

Tm 

II 

38 

d 

3714.73 

Nd 

II 

9 

3717.26 

Er 

II 

17 

3719.80 

Ce 

II 

3714.81 

T  T 
1  I 

36  c 

3717.28 

600 

3719.94 

r  e 

T 
1 

17 

■^71  A 

y  i  i-  *+»  /  D 

U 

II 

8 

3717.29 

Dy 

32 

3719.96 

Th 

II 

9 

3714.77 

Ce 

38 

3717.40 

Ti 

I 

22 

3720.13 

Os 

I 

24 

3714.78 

Zr 

II 

22 

3717.42 

U 

3.0 

3720.22 

Pr 

II 

4 

3714.83 

Rh 

I 

10 

3717.47 

Tb 

II 

8 

3720.25 

Mo 

I 

•7 
/ 

3714.86 

w 

T 
I 

6 

3717.48 

v^e 

19 

3720.31 

1  n 

T  T 

16 

771 4  Q7 

La 

II 

200 

3717.48 

Gd 

17  h 

3720.39 

U 

8 

3714.90 

Eu 

II 

14 

3717.54 

Nb 

I 

9 

3720.46 

Nb 

II 

3.5 

3715.02 

Re 

I 

3.0 

3717.69 

Eu 

II 

8 

3720.54 

Nd 

15 

3715.04 

Nd 

II 

100 

3717.80 

Hf 

10 

3720.57 

Sm 

II 

-J 

3715.05 

W 

T 
I 

3.0 

3717.83 

Tn 

T  T 
11 

50 

3720.72 

UO 

3.0 

"^71  ^  t. 

Ce 

6 

3717.84 

Pr 

7 

3721.03 

Sm 

I 

4 

3715.23 

Gd 

II 

8 

3717.88 

Tb 

I 

20  c 

3721.32 

Ho 

II 

9 

3715.27 

Dy 

II 

650 

3717.92 

Tm 

I 

24 

3721.35 

Nd 

II 

12 

3715.39 

Nd 

II 

6 

3718.02 

Pr 

9 

3721.45 

Er 

II 

2.5 

3715.40 

Ti 

I 

7 

3718.10 

Dy 

II 

7 

3721.52 

Nb 

I 

10 

3715.47 

Ce 

II 

26 

3718.11 

U 

12 

3721.64 

Ti 

II 

17 

3715.47 

U 

7 

3718.12 

Y 

18  c 

3721.80 

Ho 

II 

34 

3715.47 

V 

II 

3.0 

3718.17 

Th 

II 

55 

3721.82 

Th 

II 

32 

3715.53 

La 

II 

34 

3718.19 

Ce 

II 

70 

3721.85 

Sm 

II 

8 

3715.54 

Dy 

II 

4 

3718.24 

Tb 

II 

3.5 

3721.96 

Os 

I 

5 

3715.56 

Ru 

I 

8 

3718.34 

Os 

5 

3722.00 

V 

I 
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24 

3722.07 

Gd 

II 

11 

3725.05 

La 

II 

4 

3729.00 

Ce 

II 

3.0 

3722.07 

Pr 

75 

3725.06 

Tm 

II 

6 

3729.04 

V 

I 

5 

3722.10 

Ce 

II 

32 

3725.16 

Ti 

I 

16 

3729.10 

Hf 

I 

24 

3722.11 

Th 

II 

7 

3725.22 

Nb 

I 

3.5 

3729.11 

Pr 

5 

3722.20 

V 

I 

8 

3725.32 

Tb 

II 

6 

3729.22 

Os 

T 

I 

10 

3722.25 

w 

I 

14 

3725.38 

Ir 

I 

5 

3729.40 

Pr 

II 

12 

3722.29 

Ce 

II 

5 

3725.39 

Th 

I 

120 

3729.55 

Er 

II 

10 

3722.32 

Nb 

I 

42 

3725.47 

Gd 

I,  II 

4 

3729.68 

Eu 

II 

13 

3722.42 

Nd 

5 

3725.49 

Ru 

I 

4 

3729.74 

Eu 

II 

12 

3722.48 

Ni 

T 
1 

20 

3725.56 

Mo 

I 

16 

3729.75 

Sm 

T  T 

II 

80 

3722.56 

Fe 

I 

9 

3725.65 

U 

240 

3729.82 

Ti 

I 

28 

3722.57 

Ti 

I 

34 

3725.68 

Ce 

II 

26 

3729.82 

U 

17 

3722.68 

U 

400 

3725.76 

Re 

I 

60 

3729.91 

Tb 

II 

9 

3722.76 

Ce 

II 

8 

3725.90  Dy 

I 

6 

3729.92 

Ce 

II 

5 

3722.79 

o  b 

T 
1 

20  c 

3725.98 

Ho 

T  T 

II 

9 

3730.13 

T  T 

u 

10 

3722.95 

Nb 

I 

50 

3726.10 

Ru 

I 

11 

3730.33 

Ce 

II 

13 

3723.04 

Tb 

II 

15 

3726.22 

Mo 

I 

9 

3730.37 

Th 

I 

5 

3723.07 

Ta 

I 

3726.32 

Mo 

I 

650 

3730.43 

Ru 

I 

3.5 

3723.29 

Th 

II 

280 

3726.24 

Nb 

I 

10 

3730.43 

W 

I 

46 

3723.50 

XT  J 

Nd 

T  T 
I  I 

1.4 

3726.24 

Sm 

T  T 

II 

15 

373o!48 

Co 

I 

8 

3723.51 

Mo 

I 

5 

3726.31 

Pr 

II 

3.0 

3730.56 

Mo 

I 

4 

3723.58 

Pr 

14 

3726.49 

Hf 

I 

28 

3730.58 

Nd 

II 

3.5 

3723.66 

Ce 

II 

9 

3726.57 

Gd 

I 

9  c 

3730.58 

Pr 

II 

4 

3723.66 

Th 

II 

1.2 

3726.66 

Co 

I 

10 

3730.60  Dy 

II 

6 

3723.66 

II 

16 

3726.72 

Th 

II 

8 

3730.73 

Os 

I 

6 

3723.69 

Gd 

II 

14 

3726.80 

Sm 

II 

4 

3730.74 

Sm 

I 

4 

3723.81 

Mo 

I 

15 

3726.90 

Nd 

12 

3730.75 

Th 

II 

4 

3723.84 

Tb 

II 

3.0 

3726.92 

Fe 

I 

14 

3730.81 

Cr 

I 

3.0 

3724.02 

Sm 

II 

800 

3726.93 

Ru 

I 

10 

3730.81 

Tm 

II 

6 

3724.22 

Yb 

T  T 

II 

14 

3726.96 

Ce 

T  T 

II 

150 

3730.84 

Gd 

II 

8 

3724.23 

U 

14 

3727.23 

Nb 

I 

8 

3731.00 

Tb 

I 

15 

3724.38 

Er 

II 

26 

3727.34 

V 

II 

16 

3731.02 

Ta 

I 

8 

3724.38 

Fe 

I 

4 

3727.38 

Sm 

II 

3.0  d 

3731.17 

Ce 

I 

140 

3724.42 

Dy 

II 

75 

3727.62 

Fe 

I 

3731.26 

Ce 

I 

8 

3724.45 

Er 

T  T 

1 1 

55 

3727.69 

Mo 

I 

10 

3731.22 

Nd 

II 

30 

3724.45 

Ho 

8 

3727.90 

Th 

I 

160 

3731.26 

Sm 

II 

50 

3724.57 

Ti 

I 

26 

3727.99  Dy 

I 

1.6 

3731.26 

Th 

I 

12 

3724.64 

Ce 

II 

40 

3728.02 

Ce 

II 

34 

3731.26 

Zr 

II 

6 

3724.74 

Th 

II 

1000 

3728.03 

Ru 

I 

40 

3731.27 

Er 

II 

24 

3724.87 

Nd 

1 1 

42 

3728.13 

Nd 

II 

20 

3731.36 

Ir 

II 

32 

3724.90 

Sm 

II 

9 

3728.18 

Ce 

II 

120 

3731.40 

Ho 

I 

20 

3724.92 

Er 

II 

18 

3728.30 

Mo 

I 

3.0 

3731.42 

Th 

II 

13 

3724.92 

Tb 

I 

5 

3728.34 

V 

II 

7 

3731.45 

U 

I 

1700  cw 

3724.94 

Eu 

II 

65 

3728.42 

Ce 

II 

5 

3731.50 

Pr 

1.4 

3724.94 

Rh 

I 

120 

3728.47 

Sm 

II 

14 

3731.51 

Tb 

I 

16 

3724.97 

Ru 

I 

16 

3728.50 

Mo 

I 

17  d 

3731.58 

U 

26  d 

3724.99 

U 

II 

7 

3728.65 

Tb 

3731.77 

U 

3725.07 

U 

6 

3728.89 

Mn 

I 

5 

3731.63 

Nd 

8 

3725.03 

Pr 

7 

3728.93 

Sm 

II 

5  d 

3731.78 

Er 

II 

8 

3725.05 

Ho 

I 

12 

3728.96 

Tb 

14 

3731.87 

Re 

I 
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9 

3731.88  Ce 

II 

18 

3734.70 

Yb 

I 

7 

3738.31  Fe 

J 

15 

3731.93  Mn 

I 

12  d 

3734.80 

Tb 

28 

3738.42  Nb 

J 

6 

3732.02  Nd 

3735.04 

Tb 

4 

3738.45  Tb 

16 

ilic.ui  Cr 

\ 

700 

3734.87 

Fe 

T 

I 

14 

3738.53  Ir 

10 

3732.03  Nb 

20 

3734.99 

Ho 

7 

3738.61  Y 

\ 

8 

-'3732.03  Ru 

I 

24  c 

3735.01 

Re 

I 

4 

3738.63  Ru 

J 

40 

3732.09  Ho 

I 

55 

3735.28 

Rh 

I 

9 

3738.76  V 

J 

4 

3732.17  Er 

I 

6 

3735.31 

Pr 

12 

3738.84  Th 

II 

1.8 

il il.ZU  tiU 

{ 

80 

3735.31 

Re 

I 

5 

3738.90  Ti 

17 

3732.26  U 

60  d 

3735.54 

Nd 

II 

10 

3738.91  Ru 

J 

14 

3732.28  Re 

I 

3735.60 

Nd 

II 

12 

3739.04  Hf 

J 

26 

3732.32  Gd 

I 

9 

3735.62 

Mo 

I 

220 

3739.12  Sm 

II 

40 

3732.39  Tb 

II 

4 

3735.67 

Ti 

I 

3739.20  Sm 

II 

20 

3/3^.41)  Co 

\ 

6 

3735.68 

Er 

I 

42 

3739.19  Pr 

II 

12 

3732.40  Fe 

26 

3735.76 

Pr 

II 

6 

3739.23  Ni 

22 

3732.45  Gd 

II 

4 

3735.85 

La 

II 

80 

3739.33  Dy 

J 

8 

3732.46  Ce 

II 

10 

3735.91 

Mo 

I 

38 

3739.46  Ru 

J 

5  d 

3732.56  Ce 

8 

3735.93 

Co 

I 

3.5 

3739.48  W 

I 

17 

pI!>c,do  Le 

T  T 
I  1 

120 

3735.98 

Sm 

T  T 
II 

48 

3739.76  Gd 

24 

3732.59  Ho 

3.0 

3736.17 

Mo 

I 

280 

3739.80  Nb 

I 

26 

3732.62  U 

6 

3736.22  W 

II 

9 

3739.81  Dy 

II 

8 

3732.65  Tb 

I 

90 

3736.35 

Ho 

I 

280 

3739.95  Pb 

I 

22 

3732.67  Gd 

I 

10 

3736.44 

Gd 

I 

32 

3740.02  Gd 

II 

36  d 

3  /3^.  / i  MO 

{ 

20 

3736.50 

Pr 

T  T 
II 

90 

3740.10  Re 

3732.80  Mo 

17 

3736.76 

Ta 

I 

6 

3740.13  Ce 

II 

30 

3732.76  V 

II 

15 

3736.81 

Ni 

I 

4 

3740.24  V 

J 

16 

3732.78  Nd 

II 

4 

3736.84 

Re 

I 

16 

3740.28  Er 

II 

3.5 

3732.98  Th 

I 

15 

3736.90 

Ca 

II 

16 

3740.32  Tb 

13 

3/33. U3  Mo 

26 

3737.10 

Nd 

14 

3740.41  Re 

12  c 

3733.03  Pr 

II 

340 

3737.13 

Fe 

I 

70 

3740.73  Nb 

II 

8 

3733.05  Ru 

J 

60 

3737.14 

Sm 

II 

3740.84  Nb 

I 

26 

3733.07  U 

17 

3737.25 

U 

3.0 

3740.76  Mo 

I 

50 

3733.08  Gd 

II 

36 

3737.27 

Rh 

I 

8 

3740.87  Th 

II 

7 

3733.32  Nb 

6 

3737.39 

Zr 

T 

I 

6 

3741.01  Ce 

T  T 

II 

70 

3733.32  Fe 

\ 

26 

3737.40 

Ru 

I 

15 

3741.01  Pr 

II 

9 

3733.40  Mo 

J 

24 

3737.48 

Sm 

II 

280 

3741.06  Ti 

J 

10 

3733.49  Co 

J 

7 

3737.51 

Th 

I 

30 

3741.09  Er 

II 

12 

3733.52  Ce 

II 

9 

3737.52 

Ce 

II 

90 

3741.19  Th 

II 

17 

3733.58  U 

20 

3737.65 

Ho 

II 

20 

3741.24  Tb 

7 

3733.62  Nb 

J 

13 

3737.74 

Ce 

II 

60 

3741.29  Sm 

II 

3.5 

3733.66  Th 

J 

5 

3737.74 

Ru 

I 

30 

3741.31  Eu 

II 

46 

3733.79  Hf 

I 

16 

3737.88 

Hf 

II 

16 

3741.42  Nd 

II 

200 

3734.12  Tm 

II 

20 

3737.91 

Mo 

I 

10 

3741.50  V 

5 

3734.14  Co 

5 

3737.99 

V 

I 

20 

3741.58  Tb 

II 

9 

3734.37  Mo 

44 

3738.05 

U 

T  T 

II 

28 

3741.64  Ti 

T  T 

II 

22  c 

3734.41  Pr 

II 

60 

3738.06 

Nd 

II 

14 

3741.71  W 

16 

3734.43  V 

4 

3738.08 

Eu 

II 

6 

3741.73  Ce 

II 

17 

3734.46  Er 

II 

6 

3738.11 

Zr 

II 

28 

3741.78  Nb 

24 

3734.59  Er 

II 

48 

3738.18 

Er 

II 

24 

3741.89  Tb 

7 

3734.59  Th 

II 

14 

3738.27 

Sm 

II 

9 

3741.91  Gd 

II 
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3.0  h 

3742.22 

Ce 

T 
I 

"I  ^ 

12 

3745.50 

Co 

I 

36 

3749.00  Cr 

T 

I 

13 

3742.26 

Re 

T  T 
II 

240 

3745.56 

r  e 

T 
I 

9 

3749. lU  Nd 

26 

3742.28 

Mo 

T 
I 

260 

3745.59 

Ru 

I 

400 

3  /49.49  Fe 

I 

320 

3742.28 

Ru 

I 

3.5 

3745.66 

Th 

I 

8 

3749.66  W 

14 

3742.35 

U 

5 

3745.72 

Er 

II 

12 

3749.70  Tb 

180 

3742.39 

No 

T 
I 

24 

3745.80 

V 

T  T 

II 

12 

3749.85  Nd 

T  T 

II 

22 

3742.40 

HO 

T 
I 

60 

3745.90 

r  e 

T 
I 

6 

'2 ~7 /I n  on  XT 

I 

16  d 

3742.43 

Td 

24 

3745.98 

Tn 

T  T 
I  I 

6 

3749.94  Co 

I 

7 

3742.59 

Nd 

70 

^       yi  r"  y^ 

3745.98 

Zr 

II 

14 

3750.08  Ce 

II 

80 

3742.65 

Er 

II 

7 

3746.30 

Tb 

8 

3750.13  Pr 

9 

3742.68 

W 

T 
I 

16 

3746.36 

Ta 

I 

10 

'jTcrn  in  tt^^ 

3750.19  Ho 

T  T 

II 

80 

3742.78 

Ru 

I 

5 

3746.37 

Ce 

T  T 

11 

7  d 

•2"7Iin    1 /I  rrii— 

3750.24  Tb 

11 

3742.92 

ml, 

Tn 

T 

I 

14 

3746.40 

Ce 

T 

I 

19 

3750.31  Nd 

10 

3742.97 

Cr 

I 

50 

3746.41 

U 

II 

11 

3750.33  Dy 

II 

40 

3743.09 

Tb 

4 

o  "~7  ii  /       yi  yi 

3746.44 

Gd 

II 

4 

3750.40  Ir 

I 

60 

3743.36 

Fe 

T 
I 

17 

3746.47 

Os 

I 

8 

o  *7 c  n  /in  ■» 

3750.49  Pr 

440 

3743.47 

Gd 

T  T 
11 

20 

3746.54 

Tb 

17 

3750.53  Er 

X  X 

II 

3.0 

3743.51 

Tn 

T  T 

II 

40 

3746.80 

TT4? 

Hi 

I 

7 

0  *7  r*  n  /  0  XTT_ 

3750.63  Nb 

I 

9 

3743.56 

Eu 

II 

14 

3746.91 

Nb 

I 

10 

3750.64  Zr 

II 

50 

3743.58 

Cr 

I 

26 

3747.12 

U 

6 

3750.66  Sm 

II 

16 

3743.65 

Tb 

I 

80 

3747.17 

Tb 

II 

6 

0  -7  rr  n  1  A  XT<J 

3750.74  Nd 

6 

3743.81 

Mo 

T 
1 

12 

3747.19 

Mo 

I 

22 

0"7Cn    0"7  TT" 

3750.87  V 

T  T 

II 

90 

3743.87 

S  m 

T  T 

II 

55 

3747.20 

I  r 

I 

12 

3751.00  Ce 

X  T 

II 

60 

3743.88 

Cr 

I 

3.5 

3747.27 

Pr 

20 

3751.00  Pr 

II 

6 

3743.99 

Hf 

I 

80 

o       yi         o  yi 

3747.34 

Tb 

II 

3.0 

3751.02  Th 

I 

12 

3743.99 

Pr 

11 

4 

3747.47 

in  « 

Pr 

•^"7  CI    1  0  rril* 

3751.12  Th 

X 

I 

8  d 

3744.00 

Ce 

T 
1 

8 

3747.49 

Hi 

T  T 
11 

10 

T 
1 

3744.05 

Ce 

T  T 

II 

80 

3747.53 

Er 

I 

44 

'3~7rri    lO  TT 

3751.18  U 

X 

I 

20 

3744.00 

Nb 

I 

22 

3747.54 

Th 

II 

14 

3751.20  Mo 

I 

420 

yi  yi     n  ~t 

3744.07 

Tm 

I 

140 

3747.55 
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I 

5 

3973.03 

Ce 

65 

3976.27 

S  m 

II 

9 

W 

I 

220 

3973.04 

Er 

I 

5 

3976.29 

Pr 

55 

3969.26 

Fe 

I 

5 

3973.12 

Pr 

65 

3976.31 

Ir 

I 

6 

3969.26 

Sr 

I 

4 

3973.15 

Co 

I 

15 

3976.42 

Th 

II 

25 

3969.29 

Gd 

II 

11 

3973.20 

Th 

I 

70 

3976.43 

Sm 

II 

13 

3969.45 

Er 

T  T 

II 

65 

3973.30 

Nd 

II 

7 

3976.56 

Pr 

7 

^7D7.D  / 

Nd 

10 

3973.39 

Zr 

I 

130 

3976.66 

Cr 

I 

13 

3969.67 

Os 

I 

18 

3973.48 

Hf 

I 

13 

3976.67 

Nb 

I 

130 

3969.75 

Cr 

I 

60 

3973.50 

Zr 

I 

7 

3976.68 

Tm 

I 

3.0 

3969.79 

Ru 

I 

12 

3973.56 

Ni 

I 

22 

3976.74 

Er 

I 

5 

3969.94 

ml— 

Tb 

I 

260 

3973.60 

Er 

I 

5 

3976.78 

Ce 

T  T 
I  I 

11 

^  7  /  U,U'+ 

Ce 

II 

11 

3973.62 

Nb 

I 

9 

3976.83 

Pr 

3.0 

3970.04 

Sr 

I 

8 

3973.64 

V 

II 

200  d 

3976.84 

Tb 

II 

13  bl 

3970.05 

Hf 

HfO 

44 

3973.69 

Nd 

II 

44 

3976.85 

Nd 

II 

5 

3970.07 

Pr 

14 

3973.71 

Ca 

I 

44  c 

3976.93 

Ho 

I 

22 

3970.10 

Ta 

I 

14 

Mo 

I 

19 

3976.97 

Ho 

II 

6 

3970.18 

Gd 

I 

10 

3973.83 

Ho 

II 

65 

3977.03 

Er 

I 

16  d 

3970.19 

Tb 

II 

13 

3973.87 

Dy 

I 

5 

3977.08 

Mn 

I 

4 

3970.42 

Ce 

II 

5  c 

3973.90 

Pr 

1.2 

3977.18 

Co 

I 

50 

3970.53 

Sm 

II 

11 

3973.93 

Mo 

I 

65 

3977.23 

Os 

I 

12 

3970.64 

Ce 

II 

55 

3973.98 

Gd 

II 

6 

3977.33 

Nd 

7 

3970.65 

Nb 

I 

6 

3974.00 

Ce 

I 

6 

3977.34 

Zr 

I 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

and 
Character 

Wave- 
length 
in  A 

Element 

and 
Spectrum 

Intensity 

and 
Character 

Wave-  Element 
length  and 
in  A  Spectrum 

Intensity 
and 

1     r\  — 1  ~y  ^     4"  ^"1 

v-*ricircici.t»r 

Wave- 
length 
in  A 

Element 
and 
Spectrum 

5 

Pr 

8 

3980.88  Pr 

7 

3984  1  a 

u 

14 

3977.48 

Zr 

I 

3.5 

3980.88  Sm 

II 

65 

3984.24 

Dv 

II 

2.5 

Ce 

II 

3.5 

3980.98  Nd 

4 

3984.25 

Re 

I 

JtJ  11 

^  y  /  1,11. 

Pr 

2.0 

3981.01  Ta 

II 

Q 

w 

3984  ?7 

Pr 

U 
D 

J~  1  / ,  / 

Fe 

I 

14 

3981.11  Th 

II 

c; 

■J 

7  ot«  j  j 

Ti 

I 

1  1 
X  ± 

7Q77  77 

Ce 

II 

24 

3981.16  Tb 

II 

1  6 

39a4  34 

Cr 

I 

6 

3977.90 

Mo 

I 

6 

h 

3981.20  Pr 

4 

3984.34 

V 

I 

11 

3977.94 

Nb 

I 

7 

3981.23  Cr 

I 

20 

3984.40 

Rh 

I 

"?  ^ 

-J 

•1077  QQ 
J/l  1  .  /  / 

Nd 

8 

3981.24  Nd 

II 

7 

f 

3984  60 

V 

I 

J?  /  /  0.  ^  -J 

Zr 

I 

9 

3981.37  Dy 

I 

55 

3984  68 

7  0"«  U  LJ 

Ce 

II 

4 

'?97R  4? 

Eu 

I 

18 

h 

3981.60  Zr 

I 

7 

J  7  Ot»  /  u 

Dv 

II 

55 

3978.44 

Ru 

I 

400 

3981.76  Ti 

I 

14 

3984.75 

I 

220 

3978.57 

Dv 

II 

2.0 

3981.77  Fe 

I 

3.0 

3984.81 

Nb 

I 

■^070  ^.c; 

J/l  0.  DIJ 

Ce 

II 

4 

3981.82  Th 

I 

1  4 

3984  84 

Tb 

II 

u 

J  /  1  0.  0  u 

Co 

I 

170 

3981.89  Tb 

II 

80 

3984  86 

Ru 

I 

7 

3978 

Cr 

I 

3.0 

3981.90  Ce 

II 

1  8 

3984  98 

7  LJT»  /  LJ 

Ta 

I 

9 

3978.74 

Zr 

I 

110 

3981.92  Dy 

II 

14 

3985.08 

Tb 

II 

11 

3918.15 

Nb 

I 

9 

3981.95  Ta 

I 

6 

3985.18 

Nb 

I 

1  4 

J.  T 

3978  80 

U 

15 

3982.04  Ho 

II 

J.  J. 

3985  ?4 

Mn 

I 

4 

3979  03 

Nd 

7 

3982.05  Mo 

I 

3  0 

3985  ?5 

Ti 

I 

4 

3979  04 

Th 

3.5 

3982.06  Nb 

I 

5 

•IQOC  CO 

Ti 

I 

4 

3979.14 

Er 

II 

190 

c 

3982.06  Pr 

II 

8  c 

3985.66 

Pr 

4 

3979.14 

V 

I 

9 

3982.16  Zr 

I 

24  cw 

3985.71 

Ho 

II 

3979  ?0 

Sm 

II 

8 

3982.17  Ce 

I 

85 

3985  80 

U 

II 

"5  5 

3979  ?? 

Mo 

I 

90 

3982.33  Er 

I 

1  0 

3986  00 

Sm 

II 

7 

Ta 

I 

19 

3982  36  Nd 

II 

u 

^  7  OLl«  X  f 

Pr 

14 

3979.29 

W 

I 

48 

3982.48  Ti 

I 

13 

3986.20 

Mo 

I 

70 

3979.33 

Gd 

I 

9 

h 

3982.50  Pr 

II 

2.0 

3986.21 

S  m 

II 

4 

3979  3A 

Os 

I 

10 

3982.58  Mn 

I 

7  OD.  ^  _J 

Nd 

II 

7 

3979  37 

Nb 

I 

3.5 

3982.60  Mo 

I 

P4 

J?  7  OD. 

Tb 

II 

7 

3979  40 

Hf 

II 

360 

3982.60  Y 

II 

4 

3986  40 

Ce 

II 

55 

3979.42 

Ru 

I 

4 

3982  87  W 

I 

3.5  h 

3986.60 

Eu 

I 

4 

3979.42 

V 

I 

40 

3982.89  Ce 

II 

50 

3986.68 

Sm 

II 

3979  47 

Dy 

II 

10 

3982.96  W 

I 

u 

3986  80 

Zr 

I 

44 

3070  40 

Nd 

II 

14 

3983.01  Gd 

II 

1  4 

3986  83 

/  ULf  • 

Mn 

I 

5 

Co 

I 

50 

3983  14  Sm 

II 

1  0 

3986  90 

7  L> \J»  /  U 

Sm 

II 

2.0 

3979.63 

Eu 

II 

9 

3983.15  Er 

II 

7 

3987.04 

Dv 

II 

3.5 

3979.69 

Pr 

22 

3983.29  Ce 

II 

11 

3987.10 

Mn 

I 

3Q7Q  fin 

Cr 

I 

28 

3983.29  W 

I 

?  0 

39a7  1  ? 

Co 

I 

JL  J. 

39fin  09 

^  y  OU» U  / 

Th 

I 

5 

3983.41  Nd 

II 

47 

3987  ?1 

Gd 

II 

3980  1  7 

Er 

II 

4 

3983.58  Nd 

A 

LI 

3987  ?? 

Th 

I 

7 

3980.20 

Mo 

I 

8 

h 

3983.58  Pr 

3.5 

3987.25 

Nd 

8 

3980.23 

Pr 

130 

3983  67  Dv 

II 

11 

3987.37 

Pr 

4 

39an  48 

Nb 

I 

2.0 

3983.82  Ta 

I 

?5 

3987  43 

Sm 

II 

4 

3980  ^7 

J  you. \j c 

V 

I 

28 

3983.85  Tb 

II 

4 

3987  50 

Y 

I 

3980  ^1 

Er 

I 

80 

3983.91  Cr 

I 

3987  53 

Er 

I 

14 

3980.64 

W 

I 

3.5 

3983.91  Re 

I 

65 

3987.66 

Er 

I 

4 

3980.75 

Th 

II 

17 

3983.91  U 

II 

14 

3987.67 

Tb 

I 

9  h 

3980.80 

U 

I 

4 

3983.96  Fe 

I 

2.5 

3987.80 

Ru 

I 

40 

3980.88 

Ce 

II 

24 

3984.05  Tb 

II 

3.0 

3987.81 

Nd 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

44 

3987.84 

Gd 

I 

9 

3991.22 

w 

I 

38 

3994.55 

Th 

iVUU 

idon  no 

Yb 

I 

4 

3991.26 

Pr 

8 

3994.57 

Ce 

II 

14 

3988.01 

Th 

II 

44 

3991.33 

Dy 

II 

3.0 

3994.70 

Ti 

I 

8 

3988.02 

ir  r 

5 

3991.38 

T  11 
i-iU 

1 

65 

3994.72 

JNa 

T  T 

11 

11 

3988.16 

Nb 

I 

3.5 

3991.39 

Mo 

I 

140 

3994.83 

Pr 

II 

9 

3988.18 

Os 

I 

3.5 

3991.49 

Os 

I 

4 

3994.87 

Er 

II 

2.5 

o  n  o  o  o  /I 
3988.24 

Eu 

II 

3.0 

3991.54 

Co 

I 

4 

3994.93 

Os 

I 

440 

3988.52 

La 

II 

7  d 

3991.58 

Tb 

I 

17 

3994.98 

U 

4 

3988.60 

1  n 

T  T 
I  1 

13 

3991.67 

Cr 

1 

8 

3995.15 

Tb 

T 

I 

3.5 

3988.62 

Os 

11 

3991.68 

Nb 

I 

5 

3995.26 

Er 

II 

6 

3988.64 

U 

3.0 

3991.69 

Co 

I 

8 

3995.26 

Nd 

II 

9 

3988.68 

Zr 

I 

8 

3991.73 

Th 

I 

260 

3995.31 

Co 

I 

9 

3988.70 

Ta 

60 

3991.74 

Nd 

II 

2.5 

3995.42 

Ce 

II 

4 

3988.82 

JNu 

T  T 
11 

3.5 

3991.85 

IVlO 

T 
1 

6 

3995.59 

S  m 

T  T 
11 

7 

3988.83 

V 

20 

3991.89 

Pr 

II 

32 

3995.59 

Tm 

II 

5 

3988.85 

Th 

II 

50 

3992.12 

Ir 

I 

20 

3995.61 

Rh 

I 

14 

o  n  n  o  on 

3988.89 

U 

II 

5 

3992.13 

Ce 

II 

3.0 

3995.66 

Ba 

I 

10 

3988.90 

Dy 

5 

3992.16 

Nd 

360 

3995.75 

La 

II 

4 

3989.06 

o  C 

T  T 
I  1 

30 

3992.18 

T  T 
1  1 

7  d 

3995.80 

1  D 

T  T 
1  1 

9 

3989.25 

Gd 

II 

5 

3992.28 

Nd 

24 

3995.85 

Pr 

7 

3989.29 

Zr 

I 

4 

3992.28 

Th 

II 

14 

3995.97 

U 

II 

lb 

o  n  o  n  /I  /I 
3989.44 

Ce 

II 

5U 

3992.39 

Ce 

II 

3.5 

3995.98 

Eu 

II 

14 

3989.50 

Zr 

28 

3992.54 

U 

II 

26 

3995.98 

Ru 

I 

7 

3989.54 

TH 
i  D 

10 

3992.60 

JNU 

T  T 
1  1 

7 

3996.01 

Dy 

T 
1 

120  c 

3989.72 

Pr 

II 

30 

3992.69 

Gd 

I 

18 

3996.06 

Th 

II 

2.5 

3989.76 

Ce 

18 

3992.72 

Ho 

I 

32 

3996.15 

Rh 

I 

/ion 
4oU 

3989.76 

Ti 

I 

o 

8 

3992.75 

W 

I 

22 

3996.17 

Ta 

I 

13 

3989.99 

Cr 

20 

3992.80 

V 

I 

65 

3996.32 

Gd 

II 

100 

3990.00 

o  m 

T  T 
1  1 

16 

3992.84 

L-  r 

T 
1 

5  d 

3996.36 

ue 

3990.02 

Sm 

26 

3992.91 

Ce 

II 

3996.49 

Ce 

II 

85 

3990.10 

Nd 

II 

6  h 

3992.92 

Pr 

2.5 

3996.51 

Ru 

I 

13 

399U.11 

Ce 

II 

/I  ^ 

4  c 

3993.19 

Pr 

130 

3996.52 

Tm 

II 

5 

3990.22 

Tb 

I 

20 

3993.21 

Gd 

II 

2.0 

3996.57 

Pt 

I 

3.0 

3990.30 

CO 

50 

3993.31 

o  m 

T  T 
11 

500 

3996.61 

O  C 

T 
1 

6 

3990.34 

Dy 

II 

18 

3993.40 

Ba 

I 

130 

3996.70 

Dy 

II 

4 

3990.40 

Ta 

I 

5 

3993.53 

Ru 

I 

3.5 

3996.80 

Os 

I 

34 

3990.42 

U 

II 

17  d 

3993.54 

Tb 

I 

50  c 

3997.05 

Pr 

II 

8 

3990.49 

Th 

I 

14 

3993.60 

Dy 

I 

9 

3997.09 

U 

I 

42 

3990.57 

V 

24 

3993.73 

Ho 

T  T 
II 

4 

3997.12 

V 

T  T 
11 

20 

3990.63 

Tb 

{ 

65 

3993.82 

Ce 

II 

5 

3997.13 

w 

I 

3.0 

3990.67 

Nb 

I 

5 

3993.90 

W 

I 

9 

3997.18 

Ho 

II 

T- 

5 

3990.69 

Ce 

II 

2.0 

3993.93 

Eu 

II 

8 

3997.40 

Fe 

I 

55 

3990.89 

Yb 

3.5 

3993.93 

Mo 

I 

14 

3997.43 

Tb 

II 

10 

3991.02 

Sm 

3.5 

3993.97 

Cr 

I 

4 

3997.44 

Nd 

II 

3.5 

3991.03 

Re 

8 

3994.01 

Pr 

4 

3997.47 

Th 

II 

80 

3991.12 

Cr 

60 

3994.16 

Gd 

II 

3.5 

3997.48 

Ce 

70 

3991.13 

Zr 

II 

9 

3994.29 

U 

10 

3997.72 

Ce 

II 

18 

3991.16 

Er 

3.0 

3994.43 

Nb 

I 

30 

3997.76 

Gd 

II 

5  d 

3991.22 

Ce 

7 

3994.53 

Dy 

I 

4 

3997.78 

Nd 

3991.33 

Ce 

II 

2.0 

3994.54 

Co 

I 

11 

3997.87 

Th 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave-  Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrxim 

Character 

in  A  Spectrum 

42 

3997.91 

Co 

J 

9  c 

4001.32 

Ho 

II 

32 

4005.21  U 

J 

10 

3997.93 

Nd 

9 

4001.37 

W 

I 

40 

4005.25  Fe 

J 

20 

3997.96 

Pr 

II 

13 

4001.44 

Cr 

I 

8 

4005.40  W 

J 

3.0 

3998.06 

Fe 

6 

4001.47 

Pr 

10 

4005.53  Th 

II 

9 

3998.08 

Dy 

II 

16 

4001.56 

Ce 

II 

180 

4005.57  Tb 

II 

5 

3998.16 

Nd 

10 

4001.73 

Ce 

II 

26 

4005.64  Ce 

II 

5 

3998.16 

W 

J 

4 

4001.73 

Th 

II 

13 

4005.64  Ru 

26 

3998.24 

u 

6 

4001.96 

Gd 

II 

14 

4005.70  U 

15 

3998.29 

Ho 

I 

32  d 

4002.19 

Tb 

II 

13 

4005.71  V 

II 

3.5 

3998.29 

Mo 

3.0 

4002.26 

Nb 

I 

34 

4005.86  Dy 

13 

3998.35 

Sm 

J 

9 

4002.34 

u 

4  d 

4005.93  Nb 

J 

14 

3998.40 

Tb 

II 

6 

4002.49 

Ti 

I 

10 

4005.97  Tb 

II 

650 

3998.64 

Ti 

7 

4002.55 

Zr 

I 

3.0 

4005.97  Ti 

10 

3998.69 

Nd 

18  cw 

4002.59 

Ho 

II 

7 

4006.05  Mo 

I 

34 

3998.73 

V 

90 

4002.59 

Tb 

II 

26 

4006.09  Dy 

8 

3998.76 

W 

J 

13 

4002.81 

Ce 

II 

7 

4006.38  Th 

II 

10 

3998.90 

Tb 

J 

8 

4002.97 

Ce 

II 

8 

4006.60  Ru 

5 

3998.93 

Os 

J 

13 

4003.10 

Zr 

I 

13 

4006.60  Sm 

II 

70 

3998.97 

Zr 

II 

8 

4003.11 

Th 

II 

13 

4006.70  Pr 

II 

13  d 

3999.16 

Er 

II 

8 

4003.17 

Ce 

II 

6 

4006.82  Sm 

II 

15 

3999,18 

Nb 

J 

9 

4003.20 

u 

20 

4006  84  Ta 

T 

9 

3999.18 

u 

J 

17 

4003.31 

Th 

II 

10 

4006  96  Gd 

T 

28 

3999.19 

Pr 

II 

24 

4003.39 

Ho 

I 

18 

4007  02  Th 

II 

200 

3999.24 

Ce 

II 

19 

4003.46 

Sm 

II 

3.5 

4007.23  Ta 

6 

3999.24 

Tb 

II 

13 

4003.48 

Os 

I 

3.0 

4007.36  Yb 

11 

3999.28 

Ta 

J 

7 

4003.70 

Ta 

I 

24 

4007.43  Nd 

II 

6 

3999.36 

Ti 

J 

4 

4003.71 

Eu 

II 

5 

4007.45  Ce 

II 

32 

3999.40 

Tb 

II 

6 

4003.72 

Sm 

II 

32 

4007.48  Sm 

II 

42 

3999.58 

Ho 

4 

4003.75 

Pr 

5 

4007.54  Ru 

14 

4000.01 

Tb 

II 

65 

4003.77 

Ce 

II 

15 

4007.59  Ce 

II 

6 

4000.18 

Gd 

J 

10 

4003.78 

Tb 

II 

18 

4007.60  Zr 

J 

55  c 

4000.19 

Pr 

II 

6 

4003.81 

Ti 

I 

8 

4007.75  Dv 

II 

4 

4000.28 

Th 

6 

4003.85 

Gd 

II 

6 

4007.78  Pr 

6 

4000.39 

Mo 

I 

6 

4003.91 

Tb 

II 

1100 

4007.97  Er 

I 

650 

4000.48 

Dy 

II 

32 

4004.02 

Nd 

II 

3.0 

4008.05  Mo 

10 

4000.48 

Pr 

II 

9 

4004.02 

Os 

I 

6 

4008.06  Ti 

J 

11 

4000.50 

Mo 

4 

4004.05 

Ce 

10 

4008.10  Sm 

II 

24 

4000.50 

Nd 

II 

26 

4004.06 

u 

II 

18 

4008.19  Er 

II 

4 

4000.60 

Nb 

II 

18 

4004.07 

Er 

I 

16 

4008.21  Th 

1.2 

4000.68 

Ce 

6 

4004.26 

Nd 

8 

4008.27  Ru 

9  h 

4000.69 

W 

J 

3.5 

4004.26 

S  m 

II 

14 

4008.28  Nb 

J 

1.2 

4000.80 

Ce 

II 

7 

4004.40 

Zr 

I 

30 

4008.33  Gd 

J 

8  c 

4000.91 

Pr 

7 

4004.52 

Tb 

II 

10 

4008.33  Sm 

II 

8 

4001.06 

Ce 

II 

7 

4004.58 

Ce 

II 

3 

4008.66  Ce 

II 

8 

4001.06 

Th 

65 

4004.71 

Pr 

II 

170 

4008.71  Pr 

II 

3.5 

4001.09 

Zr 

7  h 

4004.87 

Zr 

I 

5 

4008.75  Nd 

8 

4001.13 

Nb 

10 

4004.93 

Re 

I 

950 

4008.75  W 

9  d 

4001.25 

U 

24 

4004.94 

Gd 

II 

28 

4008.91  Gd 

II 

44 

4001.26 

Gd 

II 

4 

4005.09 

Th 

I 

80 

4008.93  Ti 

17 

4001.28 

Tb 

13 

4005.16 

Os 

I 

16 

4009.05  Th 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 
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Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Sp 

ectrvim 

Character 

in  A 

Spectrum 

4 

4009.06 

Ce 

II 

14 

4013.43 

Gd 

I 

11 

4018.38 

Zr 

II 

22 

A  r\r\r\  n  / 

4009.16 

Er 

II 

10 

4013.43 

Pr 

3.5 

^  A  T   0  A 

4018.40 

Re 

I 

9 

4009.17 

U 

II 

12 

4013.50 

Ho 

I 

10 

4018.42 

Tb 

I 

10 

4009.22 

OCl 

T  T 
11 

8 

4013.50 

Ru 

I 

cc 

4018.81 

Nd 

T  T 

11 

8 

4009.24 

Pr 

15 

4013.58 

Ti 

22 

4018.99 

U 

II 

14 

'  4009.26 

Tb 

I 

44 

4013.80 

Dy 

I 

14 

4019.04 

Ce 

II 

11 

4009.37 

Mo 

I 

28 

4013.80 

Gd 

II 

300 

4019.13 

Th 

II 

14 

4009.56 

Tb 

II 

3.0 

4013.94 

Co 

I 

34 

4019.14 

Tb 

II 

16 

4009.66 

1  1 

T 
1 

8 

4013.95 

Gd 

II 

4019.23 

W 

1 

14 

4009.71 

Nb 

I 

6 

4014.16 

U 

1.0 

4019.30 

Co 

I 

3.5 

4009.72 

Fe 

I 

36 

4014.20 

Ho 

II 

40 

4019.64 

Pb 

I 

4 

4009.72 

Th 

I 

8 

/I     n  /I  on 

4014.35 

Pr 

28 

yi  A  T  0  ~J 

4019.73 

Gd 

I 

4009.81 

Th 

I 

48 

4014.49 

Sc 

II 

8 

4019.77 

Th 

ThO 

12 

4009.77 

T 
1 

4 

4014.51 

Th 

II 

-7 

4019.79 

XT^ 

Nd 

T  T 
11 

6 

4009.97 

Pr 

4 

4014.53 

Fe 

8 

4019.84 

Sm 

II 

28 

4010.06 

Tb 

I 

2.5 

4014.67 

Cr 

I 

10 

4019.90 

Ce 

II 

10 

4010.08 

Dy 

II 

A  A 

44 

4014.72 

Dy 

II 

19 

yi  A  *i  0    A  A 

4019.98 

Sm 

II 

10 

4010.14 

Ce 

II 

65 

4014.90 

Ce 

II 

20 

4020.03 

Ir 

I 

5 

4010.38 

W 

T 
1 

3.0 

4014.93 

Nb 

I 

c 

4020.05 

JNu 

T  T 
11 

6 

4010.45 

Nd 

II 

6  h 

4015.04 

Os 

^ 

3.0 

4020.24 

Nb 

I 

55 

4010.64 

Pr 

II 

17 

4015.18 

Dy 

II 

1800 

4020.40 

Sc 

I 

14 

4010.85 

Tb 

I 

1  A 

14 

4U15.22 

Gd 

I 

50 

/I  A  A  A     yi  ~7 

4020,47 

Tb 

II 

9 

4011.09 

Nd 

II 

60 

4015.22 

w 

I 

240 

4020.52 

Er 

I 

44 

4011.32 

T  T 
1  1 

6 

4015.38 

Ti 

I 

bU 

4020.87 

Na 

T  T 
11 

8 

4011.45 

U 

18 

4015.39 

La 

13 

4020.88 

Dy 

II 

7 

4011.56 

Ce 

II 

65 

4015.39 

Pr 

II 

15 

4020.90 

Co 

I 

4 

4011.59 

Th 

I 

/I 

4 

4015.56 

Nd 

55 

yi  A  A  A     A  A 

4020.99 

Pr 

II 

12 

4011.69 

Eu 

II 

19 

4015.58 

Gd 

I 

5 

4021.00 

Ru 

I 

6 

4011.73 

T  T 
1  1 

28 

4015.61 

Er 

II 

4021.02 

MO 

T 
1 

8 

4011.75 

Th 

I 

4 

4015.77 

Sm 

II 

60 

4021.34 

Nd 

II 

6 

4011.97 

Mo 

I 

18 

4015.88 

Ce 

II 

36 

4021.55 

Er 

I 

7 

4012.06 

Nb 

I 

4 

4016.08 

Nb 

I 

60 

>1  A  A  T       "T  A 

4021.78 

Nd 

II 

7 

4012.11 

Ta 

I 

3.0 

4016.28 

Ti 

I 

12 

4021.83 

Ti 

I 

220 

4012.25 

Nd 

T  T 
II 

9 

4016.36 

Er 

I 

/I 
4 

4021.87 

r  e 

T 
1 

18 

4012.25 

Zr 

I 

19  h 

4016.53 

W 

^ 

9 

4021.96 

Er 

II 

6 

4012.26 

Re 

I 

2.5 

4016.75 

Pr 

II 

15 

4022.08 

Th 

190 

4012.39 

Ce 

II 

14 

4016.98 

Zr 

I 

14 

yi  A  A  A     T  A 

4022.12 

W 

I 

6 

4012.39 

Ti 

II 

28 

4017.25 

Gd 

I 

140 

4022.16 

Ru 

I 

10 

4012.47 

Cr 

T  T 
11 

4 

4017.38 

Mo 

I 

0 
0 

4022.20 

Pr 

T  T 
1  1 

20 

4012.50 

Th 

I 

12 

4017.56 

Nb 

7 

4022.26 

Cr 

I 

90 

4012.58 

Er 

I 

10 

4017.58 

Eu 

II 

17 

4022.27 

Ce 

II 

32 

4012.70 

Nd 

II 

10 

4017.60 

Ce 

II 

28 

yi  A  A  A  00 

4022.33 

Gd 

II 

70 

4012.75 

Tb 

II 

40 

4017.71 

Gd 

I 

3.0 

4022.39 

Nb 

I 

14 

4012.86 

Tb 

II 

42 

4017.72 

U 

II 

2.0 

h 

4022.63 

Cu 

I 

4 

4012.98 

Er 

II 

10  h 

4017.77 

Ti 

6 

4022.73 

Sm 

II 

7 

4013.19 

Ta 

I 

7 

4017.85 

Tb 

II 

42 

4022.74 

Pr 

II 

8 

4013.23 

Pr 

18  c 

4018.09 

Ho 

II 

18 

c 

4022.76 

Ho 

II 

8  h 

4013.25 

Nd 

II 

110 

4018.10 

Mn 

20 

4022.89 

Tb 

I 

20 

4013.27 

Nb 

I 

4 

4018.10 

Th 

14 

4022.96 

Re 

I 

30 

4013.27 

Tb 

I 

14 

4018.26 

Os 

70 

4023.03 

Nd 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 
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and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrimi 

Character 

in  A 

Spectrum 

100 

4023.14 

Gd 

I 

36 

4027.21 

Ho 

I 

9 

4031.83 

V 

I 

16 

4023.14 

Nb 

I 

7 

4027.31 

Nb 

I 

14 

4032.20 

Ru 

I 

10 

4023.14 

Rh 

I 

o  r" 

3.5 

/I  rv  o  T    /I  o 

4027.48 

Ti 

I 

16 

4032.27 

Hf 

I 

4 

4023.17 

V 

20 

4027.61 

Gd 

80 

4032.34 

Tb 

I 

60 

4023.23 

T  T 

12 

4027.69 

v^e 

3.0 

4032.38 

o  r 

10 

4023.31 

Re 

I 

34 

4027.79 

Dy 

II 

42 

4032.44 

Dy 

II 

75 

4023.35 

Gd 

I 

7 

4027.98 

Nb 

I 

8 

4032.46 

Th 

II 

2.5 

4023.37 

Ce 

100 

4028.15 

Gd 

I 

20 

4032.49 

Fr 

II 

9 

4023.39 

V 

II 

16  d 

4028.31 

Tb 

II 

4 

4032.50 

Mo 

I 

1.0 

4023.40 

0 

42  d 

4028.32 

Dy 

T  T 
1  1 

110 

4032.52 

JND 

9 

4023.59 

La 

II 

4028.42 

Dy 

I 

8 

4032.60 

Th 

II 

1800 

4023.69 

Sc 

I 

3.5 

4028.34 

Ti 

II 

13  d 

4032.72 

Tb 

I 

30 

4023.70 

Dy 

I 

60 

4028.41 

Ce 

II 

13 

4032.84 

Dy 

I 

55 

4023.83 

Ru 

6 

4028.53 

Re 

8 

4032.92 

Os 

18  c 

4023.94 

llO 

T  T 
1  1 

8 

4028.59 

1  D 

^ 

13 

4032.97 

tfV 

T  T 

1 1 

36 

4023.98 

Zr 

I 

6 

4028.65 

Mo 

I 

1000 

4032.98 

Ga 

I 

16 

4024.09 

Mo 

I 

20 

4028.79 

W 

I 

10 

4032.98 

Sm 

II 

17  d 

4024.10 

Tb 

II 

30 

4028.86 

Ho 

I 

190 

4033.06 

Tb 

II 

16 

4024.23 

Tm 

22 

4028.95 

Zr 

1400 

4033.07 

Mn 

10 

4024.35 

T  T 
1  1 

20 

4029.04 

irT 

T  T 
I  1 

9 

4033.07 

la 

^ 

10 

4024.41 

Pr 

3.0 

4029.22 

Nb 

I 

3.0 

4033.20 

Nb 

I 

11 

4024.44 

Zr 

II 

5  h 

4029.32 

Os 

I 

22 

4033.31 

Re 

I 

20 

4024.45 

Dy 

II 

11  c 

4029.63 

Re 

I 

2.0 

/I      o  o    o  o 

4033.38 

Ta 

I 

60 

4024.49 

Ce 

II 

36 

4029.68 

Zr 

II 

12 

4033.43 

U 

II 

100 

4024.57 

i  1 

32  c 

4029.73 

65 

4033.49 

20 

4024.78 

Nd 

II 

15 

4029.94 

Ta 

I 

7 

4033.50 

Nd 

34 

4024.79 

Tb 

I 

44 

4030.04 

Zr 

I 

4 

4033.55 

Sb 

I 

20 

4024.87 

Dy 

I 

/I 

4 

4030.16 

Ce 

II 

4 

/I  r%  o  o    /  o 

4033.63 

Mo 

I 

70 

4024.92 

Zr 

18 

4030.34 

Ce 

II 

1.8 

4033.63 

Ta 

6 

4025.01 

ur 

4  h 

4030.35 

34 

4033.67 

Dy 

T  T 
1  I 

3.5 

4025.14 

Ti 

II 

13 

4030.38 

Sr 

I 

14 

4033.73 

u 

17 

4025.15 

Ce 

II 

6 

4030.46 

Pr 

38 

4033.76 

Ir 

I 

6 

4025.19 

Pr 

24 

4030.47 

Nd 

II 

85 

4033.86 

Pr 

II 

12 

4025.39 

Ho 

16  h 

4030.51 

Ti 

I 

6 

4033.90 

Nd 

32 

4025.55 

Pr 

T  T 
1  1 

20 

4030.67 

be 

^ 

3.5 

4033.91 

1  1 

15 

4025.66 

Th 

II 

7 

4030.68 

Cr 

I 

4 

4034.01 

Nd 

II 

16 

4025.73 

Tb 

II 

2000 

4030.76 

Mn 

I 

3.5 

4034.09 

Zr 

II 

25 

4025.88 

La 

II 

18 

4030.84 

Th 

I 

9 

4034.23 

Sc 

I 

6 

4026.02 

U 

II 

80 

4030.88 

Gd 

10 

4034.25 

Th 

II 

12 

4026.16 

1  n 

T  T 
1  1 

8 

4031.00 

Oil 

KU 

20 

4034.30 

pr 

T  T 
1  I 

10 

4026.17 

Cr 

I 

7 

4031.08 

Dy 

I 

800 

4034.49 

Mn 

I 

11 

4026.44 

Mn 

I 

13 

4031.09 

Pr 

16 

4034.50 

U 

I 

16  h 

4026.54 

Ti 

I 

12 

4031.31 

U 

6 

4034.76 

Tm 

II 

20 

4026.84 

Pr 

II 

60 

4031.34 

Ce 

II 

5 

4034.90 

Th 

20 

4026.94 

Ta 

13 

4031.39 

Sc 

4034.93 

Th 

10 

4027.01 

Th 

48 

4031.66 

Tb 

II 

2.5 

4034.91 

Ti 

3.0 

4027.04 

Co 

280 

4031.69 

La 

II 

7 

4035.10 

Nb 

5 

4027.05 

Ce 

II 

65  c 

4031.76 

Pr 

II 

50 

4035.11 

Sm 

II 

7 

4027.10 

Cr 

20  c 

4031.80 

Ho 

5 

4035.36 

W 

90 

4027.20 

Zr 

70 

4031.82 

Nd 

II 

32 

4035.40 

Gd 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave-  Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A  Spectrum 

4  h 

4035.55 

Co 

I 

42 

4039.36 

Pr 

II 

5 

4043.05  Nd 

12 

4035.63 

V 

II 

14 

4039.48 

Tb 

I 

5 

4043.12  Th 

II 

110 

4035.73 

Mn 

J 

10 

4039.49 

Gd 

II 

9 

4043.16  Nb 

9 

4035.83 

Ti 

26 

4039.53 

Nb 

I 

8 

4043  40  Th 

J 

7 

4035.89 

Ta 

I 

6 

4039.61 

Er 

I 

55 

4043.58  Zr 

I 

36 

4035.89 

Zr 

I 

3.5 

4039.63 

Ta 

I 

24 

4043.59  Nd 

II 

7 

4035.93 

Nb 

I 

16 

4039.67 

Gd 

II 

4 

4043.67  Tb 

II 

18 

4036.05 

Th 

J 

16 

4039.78 

U 

38 

4043.71  Gd 

15 

4036.12 

Er 

95 

4039.83 

Y 

I 

20 

4043  80  Sc 

\ 

32 

4036.24 

Tb 

I 

8 

4039.86 

Th 

I 

5 

4043.89  W 

I 

34 

4036.34 

Dy 

II 

15 

4039.86 

W 

I 

4 

4044.02  Gd 

I 

4 

4036.46 

Tb 

II 

6 

4039.89 

Ce 

II 

17 

4044.10  Nb 

I 

6  c 

4036.54 

Pr 

14 

4040.08 

Ir 

I 

16 

4044.11  Sm 

II 

17 

4036.56 

Th 

II 

14 

4040.11 

Tb 

I 

32 

4044  14  K 

4 

4036.59 

La 

II 

3.5 

4040.24 

Zr 

II 

15 

h 

4044.29  W 

I 

24 

4036.84 

Gd 

I 

3.0  h 

4040.32 

Ti 

I 

5 

4044.35  Nd 

II 

20 

4036.86 

W 

I 

12 

A  ^  A  r\  /IT 

4040.41 

Tb 

II 

8 

4044.39  Hf 

I 

12 

4037.10 

Sm 

II 

7  h 

4040.47 

Nb 

I 

38 

4044.42  U 

14 

4037.21 

La 

3.0 

4040.48 

Ru 

I 

28 

4044.47  Tm 

6 

4037.22 

Pr 

5 

4040.59 

W 

I 

44 

4044.56  Zr 

I 

4 

4037.30 

Mo 

I 

150 

4040.76 

Ce 

II 

13 

4044.71  Nb 

I 

130 

4037.33 

Gd 

II 

180 

4040.80 

Nd 

II 

120 

4044.82  Pr 

II 

4 

4037.39 

Ce 

II 

300 

4040.81 

Ho 

I 

150 

4045.01  Gd 

11 

4037.49 

Re 

13 

4040.87 

Ta 

I 

38 

4045.05  Sm 

II 

24 

4037.62 

Ho 

I 

4 

4040.94 

Au 

I 

16 

d 

4045.13  Mn 

24 

4037.67 

Ce 

II 

12 

4041.06 

Nd 

II 

4045.21  Mn 

I 

14 

4037.69 

Er 

I 

9 

4041.06 

Ta 

I 

12 

4045.15  Gd 

II 

3.5 

4037.74 

Ru 

3.0 

4041.12 

Mo 

I 

22 

d 

4045.21  Ce 

II 

8 

4037.78 

Mo 

17 

4041.20 

Th 

II 

4045.32  Ce 

II 

9 

4037.84 

Os 

I 

8 

4041.27 

Ce 

II 

6 

4045.36  Tb 

65 

4037.90 

Gd 

II 

420 

4041.36 

Mn 

I 

16 

4045.39  Co 

I 

12 

4038.08 

Mb 

I 

9 

A  r\  A         /  A 

4041.64 

Zr 

I 

600 

c 

4045.44  Ho 

II 

10 

4038.10 

Sm 

II 

40 

4041.68 

Sm 

II 

100 

4045.60  W 

16 

4038.12 

Nd 

II 

6 

4041.85 

Tb 

I 

3.5 

4045.61  Th 

II 

4  h 

4038.18 

Nb 

25 

4041.92 

Os 

I 

36 

4045.61  Zr 

II 

20 

4038.19 

Pr 

II 

26 

4041.98 

Dy 

II 

20 

4045.71  Pr 

12 

4038.25 

Ce 

II 

4 

4042.14 

Ce 

II 

16 

4045.76  Ru 

I 

65 

4038.47 

Pr 

II 

22 

4042.22 

Zr 

I 

300 

4045.82  Fe 

20 

4038.51 

Dv 

II 

9 

4042.34 

Tb 

II 

1000 

4045.99  Dy 

\ 

5 

4038.64 

Os 

5 

4042.51 

Nd 

30 

4046.16  Sm 

II 

4 

4038.73 

Mn 

I 

9 

4042.57 

Nb 

I 

44 

4046.34  Ce 

II 

15 

4038.84 

Dy 

I 

65 

4042.58 

Ce 

II 

18 

4046.48  Sc 

I 

19 

4038.86 

Tb 

9 

4042.64 

V 

I 

180 

4046.56  Hg 

24  c 

4038.87 

Ho 

II 

50 

4042.72 

Sm 

II 

20 

4046.64  Pr 

II 

5 

4038.90 

Pr 

6 

4042.76 

Gd 

II 

10 

4046.70  W 

16 

4039.10 

Cr 

75 

4042.76 

U 

I 

25 

4046.84  Gd 

II 

9 

4039.10 

Nb 

12 

4042.87 

Mo 

I 

80 

4046.97  Er 

8 

4039.19 

Eu 

60 

4042.90 

Sm 

II 

25 

4047.09  Gd 

28 

4039.21 

Ru 

300 

4042.91 

La 

II 

30 

4047.10  Pr 

II 

3 

4039.21 

Tb 

II 

18 

4043.03 

Er 

II 

14 

4047.14  Tb 

154 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 
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1  enpth 

and 
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3.5  4089.07  Pr 

4  4089.12  Nd  II 

4  4089.14  Th  I 
11  4089.35  Tb  II 

5  4089.47  Pr 
2.0  4089.48  Sm 

7  4089.49  Dy  I 
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Pr 

II 

2.0 
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II 

2.0 

4339.62 
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I 
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II 

3.0 
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4334.09 
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II 
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4339.68 
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II 

24 

4329.42 
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8 

4334.62 
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4 
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II 
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II 

32 
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I 

3.5 
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5 

4334.87 
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II 

5 

4340.13 
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4329.73 

Nb 

2.0 
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II 

4.0 

4340.34 

Ru 

5 
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5 
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Er 

5 

4340.56 
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II 

30 

4330.02 

Sm 
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4335.29 
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II 
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Gd 

36 
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2.0 
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Th 
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6 
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Y 

5 
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I 
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w 

40 
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5 
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Ce 

II 
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II 

4 
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I 
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I 
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4342.81 
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4343.89 
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14 
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Nb 

I 

3.0 
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Gd 
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7 
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Th 

II 
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Y 

I 

3.0 
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I 

4 
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Tb 

II 

3.0 
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I 
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Ru 

I 
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Ti 

II 
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Nb 

I 
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Nb 
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5 
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Nd 
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Os 

9 
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Th 

II 

10 
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32 

A  o  yi  n  n 
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Hf 
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II 
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1 

50 
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6 
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12 
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Th 

4 

4350.21 

Nd 

II 

13 

4354.80 

Ru 

I 

6 

4344.65 

Y 

I 

4 

4350.30 

Nb 

I 

40 
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Pr 

II 

3.0 
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I 
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4350.33 

Ba 

I 

10 

yi  o  c  /I  no 
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V 

I 

10 

4345.32 

Nb 

I 

22 

4350.34 

Mo 

16 
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Eu 

II 
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4345.83 

Ce 

II 

30 

4350.40 

Pr 

II 

12 

4355.14 

Ta 

4345.96 

Ce 

II 

38 

4350.46 

Sm 

II 

17 

4355.16 

W 

5 

4345.84 

W 

I 

13 

4350.51 

Hf 

II 

4 

4355.19 

Pr 

38 

4345.86 

Sm 

II 

140 

4350.73 

Ho 

8 

4355.32 

Th 

II 

6 

4346.11 

Ti 

I 

5  h 

4350.75 

Tb 

32  h 

4355.75 

U 

4 

4346.12 

Nb 

I 

1.6 

4350.82 

Sm 

12 

4355.94 

V 
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Dy 

II 
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Th 
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Tb 

I 
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Pr 

20 

4367.30 

Tb 

I 

22 

4356.33 

Hf 

I 

6 

4361.30 

Th 

II 

5 

4367.56 

Ce 

II 

32 

4356.73 

Ho 

II 

2.5 

4361.35 

Ce 

19 

4367.58 
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I 

2.5 

4356.75 

Ce 

II 

5 

4361.39 

Dy 

II 

4 

4367.89 

Tm 

II 

80 

4356.84 

1  D 

^ 

3  h 

4361.40 

Nd 

10 

4367.90 

nl 

T  T 
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3.0 

4356.85 

Nb 

I 
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4361.57 

Eu 

J— 1  Li 

TT 

X  X 

4.0 

4367.97 

Nb 

II 

5 

4356.99 

Hf 

I 

'3.5 

4361.65 

Nb 

34 

4368.03 

Sm 

II 

4 

4357.34 

Mo 

I 

9 

4361.66 

Ce 

II 

12 

4368.04 

V 

I 

4 

4357.47 

Tb 

I 

4 

4361.82 

Pr 

6 

4368.23 

Ce 

II 

4 

4357.50 

pr 

11 

4361.82 

W 

I 

110 

4368.33 

Fr 

T  T 
1  i 

4 

4357.61 

Th 

II 

4 

4362.02 

Mo 

22 

4368.43 

Nb 

I 

12 

Y 

I 

55 

4362.04 

Sm 

II 

4 

4368.60 

V 

I 

1.6 

4357.90 

Sm 

I 

32 

4362.05 

U 

I 

20 

4368.64 

Nd 

II 

4 

4357.91 

Ce 

14 

4362.26 

U 

II 

2.0 

4368.94 

Ti 

I 

4 

4357.98 

5  w 

4362.44 

Tb 

I 

22 

4369.04 

iVlO 

T 
1 

4 

4357.98 

Re 

II 

4 

4362.71 

Mo 

15 

4369.15 

Gd 

I 

6 

4358.14 

Os 

I 

30 

4362.91 

Sm 

I 

5 

4369.24 

Ce 

50 

4358.17 

Nd 

II 

5 

4362.93 

U 

II 

6 

4369.30 

Th 

II 

4 

4358.31 

Th 

I 

9 

4362.98 

Pr 

II 

6 

4369.35 

Ta 

I 

400 

4358.35 

Hg 

6 

4363.13 

Cr 

I 

9 

4369.38 

Hir 

T  T 
1  1 

16 

4358.46 

Dy 

II 

9 

4363.22 

Pr 

TT 

X  X 

3.5 

4369.47 

Eu 

II 

10 

4358.64 

Sc 

I 

4  d 

4363.39 

Ce 

II 

2.5 

4369.62 

Nb 

I 

38 

4358.69 

Re 

I 

4363.49 

Ce 

II 

8 

4369.68 

Ti 

I 

5 

4358.70 

Nd 

II 

15 

4363.45 

Sm 

II 

28 

4369.77 

Gd 

II 

80 

4358.73 

I 

T  T 
1  1 

4 

4363.52 

V 

I 

1.4 

4369.77 

r  e 

T 
1 

6 

4358.74 

Zr 

I 

7 

4363.66 

Tm 

X  III 

T  T 

X  X 

14 

4369.92 

Sm 

II 

7 

4359.07 

Ce 

16 

4363.93 

Ho 

II 

18 

4370.18 

Gd 

I 

5 

4359.08 

Sc 

1.6 

4364.05 

Sm 

II 

6 

4370.36 

Nb 

I 

12 

4359.11 

Pr 

II 

7 

4364.14 

Nd 

II 

3.0 

4370.42 

Ru 

I 

5 

4359.15 

ud 

T  T 
1  1 

8 

4364.22 

Dy 

II 

3.0 

4370.48 

o  m 

T  T 
1  1 

4 

4359.25 

Nd 

II 

4 

4364.22 

Y 

10 

4370.66 

Os 

I 

6 

4359.37 

Th 

I 

8 

4364.47 

Mo 

I 

8 

4370.80 

Pr 

II 

3.0 

4359.62 

Mo 

I 

65 

4364.66 

Ce 

II 

12 

4370.95 

Zr 

II 

48 

4359.63 

Cr 

11 

4364.67 

La 

II 

16 

'4370.97 

Hf 

II 

3.0 

4359.64 

Gd 

T  T 
11 

17 

4364.79 

W 

I 

1.0 

4371.13 

Co 

T 
1 

26 

4359.74 

Zr 

II 

5 

4364.84 

To 
1  a. 

6 

4371.20 

Ru 

I 

36  c 

4359.80 

Pr 

II 

2.5 

4364.92 

Sc 

44 

4371.28 

Cr 

I 

7  c 

4359.85 

Nb 

I 

6 

4365.37 

Hf 

I 

8 

4371.43 

Ho 

II 

200 

4359.93 

Tm 

I 

19 

4365.67 

Os 

I 

28 

4371.61 

Pr 

II 

26 

4360.16 

Tb 

6 

4365.93 

Th 

I 

7 

4371.76 

TT 
U 

T 
1 

7 

4360.18 

Ce 

II 

3.0 

4365.95 

O  111 

11  bl 

4371.97 

La 

LaO 

5 

4360.44 

Ce 

II 
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4365.96 

w 

I 

20 

4372.05 

Tb 

I 

8 

4360.49 

Ti 

I 

4366.07 

w 

I 

3.5 

4372.14 

Nd 

II 

38 

4360.72 

Sm 

II 

4 

4366.00 

Tb 

II 

3.0  h 

4372.20 

Eu 

II 

28 

4360.81 

Zr 

12 

4366.03 

Y 

I 

220 

4372.21 

Ru 

I 

5 

4360.83 

Ta 

14 

4366.38 

Nd 

II 

3.5 

4372.28 

Nd 

II 

4 

4360.87 

Nd 

II 

32 

4366.45 

Zr 

5 

4372.38 

Ti 

I 

15 

4360.92 

Gd 

II 

7 

4366.54 

Mo 

7 

4372.40 

Ce 

II 

15 

4361.07 

Sm 

II 

13 

4366.73 

Dy 

17 
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I 
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4361.21 

Ru 
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II 
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3.5  h 

4372.73 

Nd 

II 

4 

4376.90 

Os 

I 

4 

4383.27 
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4372.76 
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I 

3.5 
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4377. 4U 

Nd 

II 

9 
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I 
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4373.04 

Rh 

14 
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I 
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4383.44 
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II 

3 

4373.07 
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3.0 

4377.98 

la 
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4373.22 
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II 

11 
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II 
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II 
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Th 

I 
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4384.14 
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II 
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Sm 

II 

20 

A  1  0  A  on 

4384.29 

Sm 

II 

3.5 

4373.32 

Mo 

5 

4378.35 

Er 

II 

5 

4384.30 

Dy 

II 

8 

4373.33 

HO 

22 

4378.49 

w 

2.0 

4384.65 

1  n 

T  T 
I  1 

8 

4373.41 

U 

II 

18 

4378.56 

Gd 

I 

24 

4384.71 

Er 

II 

30 

4373.46 
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II 

11 
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I 

550 
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I 
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I 
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II 
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Pr 
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4373.82 
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II 

950 
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V 
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II 
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8 
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I 
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Pr 
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I 
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I 
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/I  o  "7  o   c\  r\ 
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La 
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4384.98 

Cr 

I 

6 
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Th 

I 

22 

4379.78 

Zr 

II 

10 

4385.20 
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II 

9 
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10 

4379.83 
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T  T 

3.5  d 

4385.31 

h'T 

3.0 

4374.21 

Ta 

I 

8 

4379.92 

Rh 

4385.48 

Pr 

26 

4374.24 

Dy 

II 

8 

4380.06 
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II 

80 

4385.39 
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I 
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4374.41 

Pr 

II 
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I 
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4385.48 
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I 

5 
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Tb 

10 
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II 
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4385.65 

Ru 
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4374.46 

O  C 

T  T 
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36 
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42 

4385.66 
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T  T 
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4 

4374.78 

Nb 

8 

4380.55 

V 

I 

12 

4385.68 

Tb 

9 
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Th 

3.5 

4380.59 
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I 

2.5 

4385.89 

Mo 

I 

26 

4374.80 

Dy 

II 

5 
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Er 

I 

16 
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4386.07 

Ta 

I 
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4374.80 

Rh 

13 
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Gd 

II 

12 
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II 

4 
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4 
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4 
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II 

4 
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I 
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3.0 
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Ru 

I 
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I 
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II 
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4374.95 
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Er 

22 
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7 
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I 

12 
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8 
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II 

50 
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II 
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II 
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II 
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I 
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Nb 

I 
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Ta 

5 
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Cr 

8 
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V 

9 
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17 
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6 
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Cr 

65 
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II 

7 
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Nb 

10 
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II 
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Intensity 
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Intensity 
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Element 
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and 
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1  p-n  crt'll 

J-  Vr  1.1.  pL  It-Ll. 
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in  A 

Spectrum 
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in  A 

Spectrum 
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in  A 

Spectrum 

2.5 

4438.23 

Ti 

I 

2.0 

4444.27 

Ti 

I 

65 

4449.87 

Pr 

II 

15 

4438.27 

Gd 

II 

2.0 

4444.29 

Nd 

II 

1.6 

4450.18 

Ir 

5 

4438.30 

W 

I 

2.5 

4444.33 

Zr 

7  c 

4450.21 

Pr 

II 

3.5 

4438.79 

Lu 

34 

4444.39 

Ce 

T  T 

II 

8 

4450.28 

Lx 

6 

4438.96 

Mo 

I 

8 

4444.51 

Ru 

5 

4450.36 

W 

\ 

9 

4438.97 

Tb 

II 

12 

4444.61 

Dy 

I 

2.5 

4450.49 

Ti 

II 

5 

4439.00 

Nd 

II 

14 

4444.63 

Ho 

I 

8 

4450.72 

Ta 

I 

10 

4439.12 

Th 

II 

32 

4444.70 

Ce 

II 

44 

4450.73 

Ce 

II 

26 

4439.21 

Yd 

3.0 

4444.98 

ud 

20 

4450.81 

T 

Lu 

6 

4439.24 

Ce 

II 

3.5 

4444.99 

Nd 

46 

4450.90 

Ti 

\ 

10 

4439.38 

Tb 

I 

2.0 

4445.01 

Th 

I 

5 

4450.90 

V 

I 

9 

4439.64 

Os 

I 

8 

4445.07 

Ho 

II 

80 

4451.57 

Nd 

II 

42 

4439.76 

Ru 

I 

48 

4445.15 

Sm 

I 

60 

4451.59 

Mn 

I 

11 

4440.35 

r  1 

10 

4445.15 

W 

8 

4451.64 

Tb 

2.0 

4440.43 

Nb 

1.4 

4445.55 

Pt 

} 

2.0  h 

4451.87 

Ta 

n 

6 

4440.44 

Re 

I 

3.5 

4445.69 

Os 

I 

12 

4451.95 

Pr 

II 

7 

4440.46 

Zr 

II 

0.8 

4445.72 

Co 

I 

12 

4451.99 

Nd 

II 

3.0 

4440.58 

Th 

6 

4445.85 

Nb 

48 

4452.01 

V 

I 

3.0 

4440.74 

T  T 

u 

6 

4445.87 

Pr 

T  T 

II 

10 

4452.15 

La 

10 

4440.86 

Th 

II 

2.5 

4445.88 

Sm 

4 

4452.55 

Ce 

9 

4440.88 

Ce 

II 

2.0 

4445.89 

Th 

II 

3.0 

4452.56 

Mo 

J 

6 

4441.03 

Ta 

J 

4 

4446.15 

Ce 

1.8 

4452.56 

Th 

J 

4 

4441.27 

Tb 

II 

8 

4446.17 

Nb 

2.0 

4452.70 

V 

I 

4 

4441.27 

Ti 

34 

4446.39 

Nd 

II 

3.5 

4452.73 

Gd 

7  h 

4441.48 

Tb 

J 

8 

4446,43 

Mo 

90 

4452.73 

Sm 

II 

8 

4441.68 

Ta 

J 

7 

4446.49 

Gd 

II 

8  d 

4452.82 

Tb 

I 

65 

4441.68 

V 

I 

13 

4446.63 

Y 

17 

4452.95 

Sm 

I 

6 

4441.81 

Nb 

I 

3.0 

4446.96 

Sm 

II 

5 

4453.00 

Hf 

I 

36 

4441.81 

Sm 

8 

4446.99 

Pr 

T  T 

II 

12 

4453.00 

Mn 

8 

4441.81 

W 

\ 

30 

4447.18 

Nb 

4 

4453.16 

Ce 

II 

19 

4442.20 

Mo 

I 

9 

4447.23 

Ho 

II 

70 

4453.32 

Ti 

I 

30 

4442.28 

Sm 

I 

2.0 

4447.23 

Mo 

I 

24 

4453.71 

Ti 

I 

5 

4442.34 

Fe 

20 

4447.35 

Os 

I 

3.0  c 

4453.92 

Re 

7 

4442.51 

Sm 

T  T 

II 

3.5 

4447.59 

Tm 

3.5 

4453.93 

Gd 

T  T 
11 

8 

4442.55 

Pt 

2.0 

4447.69 

Ce 

{ 

9 

4454.04 

Tm 

6 

4442.74 

Tm 

I 

5 

4447.72 

Fe 

I 

6 

4454.38 

Pr 

II 

5  bl 

4443.00 

La 

LaO 

8 

4447.83 

Th 

II 

1.8 

4454.51 

Th 

II 

13 

4443.00 

Zr 

II 

'22 

4448.04 

Tb 

3.0 

4454.62 

Re 

5  h 

4443.07 

Hi 

4 

4448.62 

Lr 

II 

80 

4454.63 

o  m 

T  T 
11 

10 

4443.07 

Mo 

2.5 

4448.95 

Zr 

12 

4454.70 

Pr 

3.5 

4443.07 

Th 

10 

4449.01 

W 

I 

140 

4454.78 

Ca 

I 

2.0 

4443.20 

Fe 

I 

2.5 

4449.02 

Gd 

I 

6 

4454.99 

Ce 

II 

3.5 

4443.27 

Sm 

70 

4449.15 

Ti 

10 

4455.01 

Mn 

7 

4443.34 

V 

{ 

55 

4449.34 

Ce 

II 

2.0 

4455.30 

Mo 

10 

4443.66 

Y 

40 

4449.34 

Ru 

12 

4455.32 

Mn 

11 

4443.75 

Ce 

II 

2.5 

4449.41 

Gd 

80 

4455.33 

Ti 

19 

4443.80 

Ti 

II 

5 

4449.57 

V 

5 

4455.43 

Zr 

5  c 

4444.01 

Pr 

7 

4449.64 

Ce 

4 

4455.46 

W 

50 

4444.21 

V 

60 

4449.71 

Dy 

II 

9 

4455.59 

Dy 

II 

48 

4444.26 

Sm 

II 

32 

4449.74 

Mb 

6 

4455.66 

Ce 
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Spectrum 

10 

4455.80 

La 

II 

6 

4460.99 

V 

I 

9 

4465.98 

Pr 

II 

8 

4455.82 

Mn 

I 

11 

4461.08 

Mn 

I 

15 

4466.35 

W 

I 

18 

yi  /I  c  c  on 

4455.89 

Ca 

I 

6  a 

/I  /I   T  no 
4461. Uo 

Th 

II 

4 
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446b. 4U 

Hf 

II 

6 

4456.11 

Sm 

II 

4461.24 

Th 

I 

2.5 

4466.42 

Nb 

4 

4456.11 

w 

32 

4461.14 

T  T 
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6 

4466.55 

r  e 

5 

4456.30 

Zr 

I 

12 

4461.18 

Hf 

I 

28 

4466.55 

Gd 

II 

18 

4456.40 

Nd 

II 

8 

4461.22 

Zr 

II 

4466.60 

Gd 

I 
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V 

I 

4 
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Tb 

I 

15 
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4466. /3 

W 

I 

1.0 

4456.62 

Ca 

I 

6  h 

4461.29 

Pr 

2.5 

4466.89 

Co 

15 

4456.80 
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3.0 

4461.36 

T 

Jl 

10 

4466.91 

4 

4457.04 

Mn 

3.0 

4461.51 

Th 

I 

48 

4467.08 

Gd 

I 

12 

4457.34 

Hf 

I 

3.0 

4461.65 

Fe 

I 

7 

4467.23 

Gd 

II 

46 
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Mo 

I 

3.U 
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Th 

II 

2.0 

yi  >i  ^  "7  '*) 
446  /.26 

Ru 

I 

15 

4457.42 

Nb 

38 

4462.02 

Mn 

I 

8 

4467.28 

Ho 

90 

4457.43 

1  1 

1.8 

4462.09 

1  1 

T 
1 
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4467.34 

o  m 

T  T 

10 

4457.43 

Zr 

I,  II 

3.0 

4462.29 

Os 

I 

20 

4467.54 

Ce 

II 

32 

4457.48 

V 

48 

4462.36 

V 

I 

3.0 

4467.54 

Re 

I 

ID 

/I  /I  C  "7    C  C 

445  /.55 

Mn 

I 

iU 

A  A           /I  O 

446^. 4<: 

Nd 

II 

iU 

A  A  in 

446  /.  /O 

Tb 

I 

9 

4457.76 

V 

2.0 

4462.46 

Ni 

I 

5 

4467.85 

Nd 

II 

3.0 

4457.78 

T  T 
1 1 

10 

4462.83 

T 

8 

4467.92 

Ke 

6 

4458.00 

Th 

I 

11 

4462.97 

u 

II 

3.5 

4467.98 

Tm 

II 

5 

4458.09 

W 

I 

44 

4462.99 

Nd 

II 

9 

4468.01 

V 

I 

6 

/I  /I  r  o  TO 

Nb 

I 

5 

4463.25 

Gd 

II 

20 

/I  yl  /  O    1  ~7 

4468. 1  / 

Dy 

II 

20 

4458.26 

Mn 

I 

6 

4463.38 

Ti 

I 

2.5 

4468.22 

Zr 

I 

4 

4458.30 

w 

7 

4463.40 

n.0 

T  T 
1  1 

18 

4468.28 

JVID 

2.0  d 

4458.32 

Gd 

I 

30 

4463.41 

Ce 

II 

20 

4468.50 

Ti 

II 

4458.41 

Gd 

I 

8 

4463.50 

W 

I 

85 

4468.71 

Pr 

II 

o  u 

o  n 

/I  /I  C  O  1/1 

4458.34 

Pr 

II 

3.0 

4463.53 

Re 

I 

3.0 

A  A  /  O    1  f 

4468.76 

V 

I 

70 

4458.52 

Sm 

II 

8 

4463.54 

Ti 

I 

4 

4468.79 

Zr 

I 

9 

4458.54 

2.0 

4463.90 

o  m 

T 
I 

4 

4468.97 

3 

4458.65 

Mo 

I 

9 

4464.15 

Nb 

I 

6 

4469.12 

Tb 

I 

9 

4459.04 

Ni 

I 

4 

4464.17 

Ce 

II 

8 

4469.26 

Nd 

II 

r 
D 

Fe 

I 

"2  n 
3.U 

A  A  ^  A    O  "7 

4464.il  / 

V 

I 

r 
0 

A  A  Ud    '2  O 

Nb 

I 

8 

4459.26 

Er 

II 

22 

4464.68 

Mn 

I 

4 

4469.32 

U 

I 

17 

4459.29 

o  m 

10 

4464.69 

ue 

T  T 
1  1 

4 

4469.53 

1  n 

4  h 

4459.38 

Tb 

II 

28 

4464.74 

Gd 

I 

4 

4469.56 

Co 

I 

7  d 

4459.53 

Os 

I 

3.0 

4464.75 

V 

I 

2.0 

4469.66 

Pr 

o  c 
c.b 

/I  /I  C  O  "7/1 

4459.  /4 

Cr 

I 

o 

A  A  L  A    ~7  "7 

4464. / / 

Mo 

I 

o 

4469.66 

Sm 

II 

10 

4459.76 

Ta 

I 

5 

4464.97 

Eu 

II 

14 

4469.71 

Nb 

I 

80 

4459.76 

V 

6 

4465.07 

JNa 

T  T 
1  I 

30 

4469.71 

V 

^ 

6 

4459.98 

Tm 

I 

5 

4465.13 

U 

II 

15 

4470.14 

Mn 

I 

100 

4460.04 

Ru 

I 

2.0 

4465.27 

Y 

I 

8 

4470.23 

Ho 

I 

b 

/I  /I  /  n  on 
446L).^U 

Nb 

I 

16 

4465.34 

Th 

II 

10 

A  An r\  o  1 

44  /0.31 

Zr 

I 

170 

4460.21 

Ce 

II 

2.5 

4465.36 

Cr 

I 

6 

4470.48 

Ni 

160 

4460.29 

V 

3.0 

4465.44 

Ce 

17 

4470.56 

Zr 

{ 

2.5 

4460.34 

Zr 

3.0 

4465.50 

V 

I 

55 

4470.89 

Sm 

4 

4460.38 

Mn 

7 

4465.60 

Nd 

II 

5 

4470.97 

Nd 

II 

9 

4460.42 

Nb 

24 

4465.81 

Ti 

I 

100 

4471.24 

Ce 

II 

15 

4460.50 

W 

2.5 

4465.92 

Nb 

I 

20 

4471.24 

Ti 

6 

4460.62 

Mo 

3.0 

4465.94 

Os 

I 

10 

4471.29 

Gd 

II 
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Intensity 

Wave- 

Element 

Intens  ity 

Wave- 

Element 

TritP'n*^  if  V 

I  '  '  ^  \m4  XX  u  X 1^  y 

"Wo  \rf^  _ 
vv  &  V  c 

Element 

and 
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and 

and 
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and 

and 

1  or'i"V» 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

14 

4471.29 

Nb 

I 

5 

4477.71 

u 

II 

4.0 

4485.54 

Pr 

5 

4471.41 

Nd 

II 

8 

4477.88 

Nd 

I 

2.0 

4485.57 

Sm 

II 

1.6 

4471.55 

Co 

I 

8 

4477.99 

Re 

I 

3.5 

4485.68 

Tb 

5  h 

4471.55 

ijU 

\ 

0.9 

4478.32 

CO 

3.0 

4485.78 

In 

T  T 
11 

5 

4471.66 

Mo 

12 

4478.39 

Re 

\ 

2.5 

4485.95 

Nd 

II 

4 

4471.72 

Tb 

II 

6 

4478.48 

Ir 

I 

4 

4486.06 

La 

I 

5 

4472.04 

Mo 

I 

50 

4478.66 

Sm 

II 

5 

4486.13 

Hf 

II 

2.5 

4472.25 

Th 

20 

4478.80 

Gd 

II 

6 

4486.35 

Gd 

II 

44 

4472.34 

TT 
U 

T  T 
1  1 

50 

4479.36 

ue 

T  T 
1  I 

1.8 

4486.65 

1  n 

T  T 
1  1 

32 

4472.43 

Sm 

II 

3.0 

4479.40 

Mn 

26 

4486.90 

Gd 

14 

4472.53 

Nb 

I 

2.5 

4479.41 

Ru 

I 

1.8 

4486.90 

Th 

I 

32 

4472.72 

Ce 

II 

8 

4479.70 

Ti 

I 

60 

4486.91 

Ce 

II 

10 

4472.79 

Mn 

8 

4479.81 

Os 

8 

4487.05 

Mo 

5 

4472.93 

pr 

6 

4480.04 

V 

11 

4487.28 

"V 

I 

42 

4473.02 

Sm 

II 

8 

4480.32 

Sm 

I 

30 

4487.47 

Y 

{ 

12 

4473.18 

Mo 

I 

14 

4480.45 

Ru 

I 

8 

4487.50 

Th 

II 

6 

4473.28 

Gd 

I 

4 

4480.59 

Ti 

I 

2.5 

4487.82 

Pr 

II 

8 

4473.50 

Er 

II 

3 

4480.77 

Zr 

3.5 

4488.05 

Cr 

10 

4473.52 

la 

6 

4480.82 

1  fl 

T  T 
I  1 

8 

4488.16 

1  D 

11 

4473.59 

Ho 

II 

5 

4480.93 

Ta 

6 

4488.17 

Pr 

II 

20 

4473.59 

Pd 

I 

8 

4480.97 

Nd 

I 

2.5 

4488.25 

Au 

I 

5 

4473.84 

Pr 

II 

26 

4481.06 

Gd 

II 

1.6 

4488.32 

Ti 

II 

4 

4473.89 

Y 

I 

44 

4481.26 

Ti 

8 

4488.39 

Ru 

17 

4473.93 

KU 

40 

4481.27 

1  m 

T  T 
11 

6  h 

4488.40 

yjO. 

T  T 
1  1 

9 

4474.04 

V 

5 

4481.28 

W 

3.5 

4488.60 

Os 

5 

4474.04 

w 

I 

3.0 

4481.44 

Nb 

I 

10 

4488.68 

Th 

II 

3.0 

4474.07 

Th 

II 

4 

4481.90 

Nd 

I 

3.0 

4488.81 

Ce 

II 

65 

4474.13 

Gd 

I 

3.0 

4482.03 

Ru 

I 

2.5 

4488.89 

Er 

60 

4474.56 

MO 

3.0 

4482.13 

1  n 

30 

4488.89 

V 

4474.65 

Mo 

3.0  d 

4482.17 

Fe 

{ 

3.0 

4488.97 

Ba 

{ 

3.0 

4474.69 

Ce 

II 

4482.26 

Fe 

I 

3.0 

4489.00 

Mo 

I 

16 

4474.71 

V 

I 

5  h 

4482.44 

Yb 

I 

5 

4489.02 

W 

I 

8 

4474.85 

Ti 

I 

4 

4482.50 

Zr 

I 

4 

4489.08 

Er 

15 

4475.08 

KG 

8 

4482.69 

1  1 

22 

4489.09 

1  1 

5 

4475.18 

Sm 

II 

2.5 

4482.88 

Cr 

\ 

4 

4489.47 

Cr 

3.0 

4475.28 

Nb 

I 

20 

4483.33 

Gd 

II 

6 

4489.71 

Tm 

II 

2.5 

4475.57 

Nd 

II 

3.0 

4483.49 

Pr 

1.8 

4490.02 

Sm 

I 

9 

4475.62 

Mo 

I 

50 

4483.90 

Ce 

II 

13 

4490.08 

Mn 

17 

4475.72 

I 

0.8 

4483.93 

CO 

6 

4490.19 

TV/Trv 
JVIO 

1.8 

4475.84 

Nd 

70 

4484.19 

W 

5 

4490.24 

Ru 

I 

2.0 

4475.89 

V 

I 

5 

4484.37 

Dy 

I 

6 

4490.80 

V 

I 

6 

4476.02 

Fe 

I 

7 

4484.47 

Er 

8 

4490.84 

U 

II 

5  hi 

4476.08 

Ag 

13 

4484.57 

Ho 

II 

6 

4491.01 

Tb 

80 

4476.12 

Gd 

{ 

20 

4484.70 

Gd 

22 

4491.28 

M> 

18 

4476.96 

Y 

11 

4484.76 

Os 

2.5 

4491.56 

Zr 

12  c 

4477.26 

Pr 

II 

12 

4484.82 

Ce 

3.0 

4491.66 

Mo 

16 

4477.45 

Y 

14 

4484.97 

Mo 

4 

4491.68 

Ru 

3.0 

4477.46 

Nd 

II 

1.6 

4485.15 

Eu 

II 

3.0 

4491.75 

Y 

3.5 

4477.50 

Sm 

2.5 

4485.48 

Gd 

3.0 

4492.24 

Th 

II 

34 

4477.64 
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II 

6 
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W 
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I 

18 
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11 

1.8 
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2.5 
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7 
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T  T 
11 
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I 

3.0 
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Rn 
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1 

32 
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4619.06 
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5 
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4627.05 

Pr 

T  T 
J.  1 

40 
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2.0 
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4638.19 

Ho 

II 

3.5 

4620.55 

W 
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4654.29  Ce 

II 

4639.70 

Cr 

I 

18 
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II 
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Ti 
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{ 
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II 

16 
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Gd 

I 
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I 

9 
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I 

5 
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II 

3 
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10 
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V 
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II 
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6 

4640.13 
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48 
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7 
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I 
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II 

1.6 
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I 

5 

4640.88 
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8 
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II 
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8 
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6 

'tb^/.oi  jyjD 
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11 

5 
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2.0 
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I 
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I 
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I 
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I 
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I 
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I 

O  A 

3.0 
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I 

10 

4642.56 

W 

I 

2.0 
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2.0 

4658.73  Tb 

2.5 

4642.70 
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2.5 

A     AO   OQ  \T 

6 

3.0 

4642.96 

Tm 

II 

34 
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{ 
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4659.03  Lu 

{ 

7 

4643.12 

Tm 

I 

2.5 
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I 

4 
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W 

I 

8 

4649.27  Nb 

I 
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3.0 
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I 

6 
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Ce 

I 

3.0 
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I 

65 
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2.0 
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Kn 

26 

A  /  An    Ad     o  *^ 
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T  T 
11 

2.0 
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Nb 

18 
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3.0 
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4643.51 

Pr 

II 
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II 
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I 

r- 
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4643.68 

Nb 

I 

5 
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I 

8 
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I 
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4643.70 

Y 

10 
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I 
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5 
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3.0 
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2.5 
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Tm 

8 

4650.52  Ce 
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18 

4644.83 

Zr 

I 

5 
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I 
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I 

17 

A  /    A  r     A  A 

4645.09 

Ru 

I 

8 

4651.12  Cu 

I 

6 
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I 

12 
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Ti 

48 
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3.5 
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{ 

10 
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La 

II 

5 
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4 
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4645.28 

Tb 

II 
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II 

32 
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II 

20 
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Sm 

11 
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II 

4 
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4645.47 

Lu 

2.5 
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II 

17 
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15 
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Nd 

II 

4 
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8 
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16 
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Gd 

70 
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12 
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II 

13 
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X 
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3.5 

4680.54 

Cr 

4 
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II 

5 
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2.5 

4680.65 
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I 
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T  T 
11 
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4680.74 

Nd 
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11 
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4  bl 

4764.22 

Lu 

LuO 

3.0 

4775.08 

Ce 

J 

20 

4756.51 

Ta 

J 

4 

4764.29 

Cr 

1.8  c 

4775.17 

Pr 

3.0 

4756.52 

Ni 

J 

3.0 

4764.35 

Th 

J 

5 

4775.66 

Mo 

J 

12 

4756.80 

U 

I 

1.8 

4764.40 

Ru 

I 

12  h 

4775.80 

Dy 

I 

11  c 

4757.01 

Ho 

6 

4764.42 

Mo 

3.0 

4776.32 

Co 

5 

4757.48 

V 

J 

2.5 

4764.47 

Tb 

II 

12 

4776.34 

Mo 

J 

14 

4757.55 

W 

J 

2.0 

4764.72 

Ce 

10 

4776.36 

V 

J 

3.0 

4757.58 

Hf 

I 

6  c 

4765.22 

Pr 

II 

4776.52 

V 

J 

2  5 

4757.78 

W 

I 

24 

4765.86 

Mn 

2.0 

4777.19 

Th 

I 

10 

4757.84 

Ce 

II 

4 

4766.33 

Ti 

6 

4777.48 

Ho 

II 

42 

4757.84 

Ru 

J 

40 

4766.43 

Mn 

1 

1.6 

4777.62 

Nb 

J 

7  c 

4757.94 

Pr 

II 

7 

4766.51 

Hf 

J 

3.5 

4777.72 

Nd 

II 

1.2 

4757.96 

Ir 

1.0 

4766.60 

Th 

J 

20 

4777.85 

Sm 

II 

4 

4758.03 

Ta 

I 

1.8 

4766.63 

Cr 

I 

3.0 

4778.10 

U 

3.5  h 

4758.12 

Th 

4 

4766  63 

V 

6 

4778.16 

ilr 

28 

4758.12 

Ti 

J 

5 

4766.81 

Nb 

6 

4778.26 

Ti 

T 

2.0 

4758.21 

W 

J 

14 

4766.89 

La 

2.0 

4778.30 

Th 

J 

4 

4758.26 

Gd 

J 

44 

4767.24 

Gd 

J 

3.5 

4778.36 

Tb 

II 

4 

4758.44 

Tb 

II 

1.8 

W 

I 

1  2 

4778.40 

Nd 

3  5 

4758.50 

Mo 

2  5 

^767  86 

Cr 

3  5 

4778  80 

Tb 

II 

30 

4758.70 

Gd 

J 

0  9 

4768  08 

Co 

2  5c 

4779.20 

Pr 

II 

4 

4758.83 

Re 

J 

3.0 

4768.66 

u 

22 

4779.*35 

Sc 

2.0 

4759.10 

Nd 

J 

9 

4768.77 

Ce 

II 

3.5 

4779.42 

Ho 

J 

28 

4759.28 

Ti 

I 

11 

4768  98 

Ta 

10 

4779.46 

Nd 

I 

16 

4759.66 

Er 

II 

4769.26 

U 

II 

1  0 

4779.60 

Th 

5 

4759.90 

Tm 

J 

8 

4769.30 

Ru 

J 

4 

4779.63 

u 

II 

1.4 

4759.92 

Ce 

II 

2.5 

4769.77 

Ti 

J 

4 

4780.01 

Co 

5 

4760.02 

Dy 

II 

6 

4770.20 

Nd 

J 

1.4 

4780.18 

Y 

J 

60 

4760.19 

Mo 

11 

4770.20 

Sm 

I 

3.0 

4780.19 

U 

II 

4 

4760.19 

Tb 

II 

3  0 

4770.43 

La 

2.5 

4780.23 

Ce 

II 

75 

4760.27 

Sm 

J 

3  0 

4771.11 

Co 

1 

1.6 

4780.52 

W 

J 

1.8 

4760.45 

Nd 

J 

2.0 

4771.73 

Nd 

8 

4780.94 

Ta 

1 

10 

4760.74 

Gd 

J 

2.5 

4771.85 

Nb 

I 

6  d 

4780.99 

Gd 

I 

34 

4760.98 

Y 

6 

4771.94 

Dy 

4781.13 

Gd 

\ 

5 

4761.11 

Th 

TI 

1.6 

4772.26 

Nd 

10 

4781.04 

Y 

14 

4761.53 

Mn 

75 

4772.31 

Zr 

8  c 

4781.19 

Ho 

3.0 

4762.37 

Tb 

II 

8 

4772.70 

U 

II 

4 

4781.72 

Ti 

o  u 

Mn 

HI  1  COO 

Nd 

II 

7 

47R1  RA 

HI  O  i  .  O  T 

Sm 

II 

4 

4762.39 

Ho 

II 

1.8 

4773.15 

Ru 

10  h 

4781.89 

Yb 

6 

4762.66 

Er 

II 

6 

4773.25 

Nb 

17 

4781.92 

Gd 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intens  ity 

WcLve  - 

Element 

Tti  1"    ti  c  1  t*"ir 

Element 

and 

length 

and 

and 

J.          J.1.  Ir-M-X 

and 

and 

Char  acte  r 

in  A 

Spectrum 

C}i3.ra,ctGr 

in  A 

Spectrum 

("V^    T*  3  r*  ^"  *i  T" 

in  A 

Spectrum 

12 

4782.74 

Hf 

I 

4  cw 

4789.91 

Tb 

II 

6 

4800.90 

Ce 

1.8 

4782.76 

Th 

II 

2.0 

4789.92 

Tm 

II 

10 

4801.03 

Cr 

I 

7 

4782.92 

Ho 

I 

5 

4789.96 

Nb 

II 

13 

4801.05 

Gd 

II 

4 

4782.94 

MO 

{ 

16 

4789.96 

b  vn 

{ 

8 

4801.15 

Pr 

T  T 

II 

60 

4783.10 

Sm 

3.5 

4790.06 

U 

3.0 

4801.87 

Tb 

II 

10 

4783.35 

Pr 

II 

3.0 

4790.72 

Hf 

II 

2.0 

4802.45 

Nb 

I 

75 

4783.42 

Mn 

I 

4 

4791.15 

Gd 

II 

3.0 

4802.58 

Gd 

II 

3.5  d 

4783.47 

Gd 

I 

10 

4791.30 

Dy 

I 

1.6 

4803.49 

Th 

II 

4783.56 

Gd 

19  c 

4791.42 

Re 

3.5 

4803.54 

Gd 

T  T 

1 1 

6 

4783.80 

Nd 

II 

4 

4791.48 

Ho 

II 

0.9 

4803.96 

Th 

II 

3.5 

4783.94 

Ce 

9 

4791.50 

Sc 

I 

14 

4804.04 

La 

II 

1.2 

4784.04 

Th 

I 

24 

4791.58 

Sm 

II 

4 

4804.31 

Y 

J 

4 

4784.27 

Ru 

I 

10 

4792.49 

Ti 

I 

6 

4804.81 

Y 

I 

14 

4784.32 

Sr 

8 

4792.51 

Cr 

5 

4804.88 

Ru 

28 

4784.62 

Gd 

\ 

3.0 

4792.59 

Eu 

I 

1.6  h 

4804.90 

Sm 

II 

2.5 

4784.78 

Ce 

I 

5 

4792.60 

Au 

I 

1.4 

4804.91 

Mb 

J 

18 

4784.92 

Zr 

I 

5 

4792.74 

Mo 

I 

2.5 

4805.10 

Ti 

II 

7 

4785.12 

Mo 

9 

4792.86 

Co 

I 

10 

4805.43 

Ti 

I 

14 

4785.42 

Lu 

T  T 
II 

4 

4793.16 

Ce 

2.5 

4805.58 

Mo 

2  0 

4785.70 

Nb 

3.0 

4793.28 

Zr 

I 

2.5 

4805.82 

Gd 

II 

36 

4785.86 

Sm 

I 

5 

4793.41 

Mo 

I 

22 

4805.87 

Zr 

I 

3.0 

4785.91 

U 

1.6 

4793.82 

Mo 

I 

4 

4805.93 

Ce 

I 

3.5 

4786.06 

Nd 

II 

60 

4793.99 

Os 

I 

1.6 

4806.19 

Ru 

I 

6  c 

4786.29 

Ho 

3.0 

4794.38 

Ru 

3.5 

4806.62 

NCI 

3.0 

4786.46 

Mo 

2.5 

4794.96 

Zr 

{ 

3.0 

4806.68 

Zr 

{ 

8 

4786.51 

V 

I 

9 

4795.50 

Er 

II 

2.0 

4807.00 

Ni 

I 

3.0 

4786.54 

Ce 

I 

3.0 

4795.57 

Ru 

I 

3.0 

4807.06 

Nb 

I 

4 

4786.54 

Ni 

3.0 

4795.67 

Ir 

1.0 

4807.14 

Ir 

I 

13 

4786.58 

Y 

T  T 
II 

4 

4795.92 

Ho 

T  T 
1  1 

5 

4807.37 

W 

I 

10 

4786.61 

Yb 

II 

4 

4796.22 

Ti 

20 

4807.45 

Gd 

2.0 

4786.64 

Ta 

J 

8 

4796.52 

Mo 

I 

2.0 

4807.48 

Tm 

I 

10 

4786.75 

Gd 

I 

2.5 

4796.69 

La 

II 

10 

4807.53 

V 

I 

18 

4786.78 

Tb 

I 

10 

4796.92 

V 

2.5 

4807.68 

Ce 

I 

14 

4786.89 

"XT 

Y 

10 

4797.15 

Nd 

II 

5 

4807.95 

Dy 

I 

4 

4786.91 

Gd 

II 

2.5 

4797.55 

W 

4  h 

4808.01 

Gd 

8 

4786.94 

II 

3.0 

4797.98 

Ti 

I 

2.5 

4808.09 

Mo 

I 

4 

4787.14 

Ce 

4 

4798.44 

Ru 

I 

3.5 

4808.13 

Th 

I 

1-8 

4787.40 

Nd 

I 

5  h 

4798.87 

Ho 

I 

2.5 

4808.19 

Pr 

I 

2  5 

4787.94 

w 

15 

4799.30 

"XT 

Y 

3.0 

4808.50 

ce 

\ 

1  6 

4788  18 

Mo 

5 

4799.42 

Nd 

II 

4 

4808.53 

Ti 

6  h 

4788.18 

Pd 

I 

1.4 

4799.77 

V 

I 

2.5 

4808.68 

Tm 

I 

1.4 

4788.28 

Pr 

I 

10 

4799.80 

Ti 

I 

14 

4809.01 

La 

II 

5 

4788.43 

Ce 

140 

4799.92 

Cd 

{ 

4 

4809.37 

Nb 

\ 

2  0 

4788.43 

W 

\ 

8 

4799.92 

W 

2.0 

4809.47 

Ir 

14 

4788  67 

Zr 

1.2 

4799.94 

Pr 

II 

12 

4809.47 

Zr 

3.5 

4789.11 

Zr 

2.5 

4800.00 

La 

4 

4810.23 

Dy 

16 

4789.32 

Cr 

1.0 

4800.18 

Th 

II 

2.0 

4810.49 

Rh 

3.0 

4789.39 

Th 

2.0 

4800.25 

La 

140 

4810.53 

Zn 

14 

4789.41 

Nd 

II 

24 

4800.50 

Hf 

6  c 

4810.60 

Nb 

3.0 

4789.69 

Ce 

II 

3.0 

4800.68 

Dy 

3.0 

4810.90 

U 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

7 

4811.06 

Mo 

I 

18 

4820.42 

Ti 

I 

1.0 

4831.60 

Th 

I 

2.0 

4811.08 

Ti 

I 

2.5 

4820.61 

Ce 

I 

11 

4831.64 

V 

I 

c  u 

4R1  1  ^^4 

Nd 

II 

1  4 

X  .  1 

4820  9(1 

Th 

II 

48'^2  07 

Pr 

II 

48 

4811.88 

Sr 

J 

0.9 

4821.29 

Th 

II 

36 

4832.08 

Sr 

3.5 

4812.25 

T  i 

30 

4821.69 

nd 

5 

4832.18 

x  ct 

20 

4812.75 

Ta 

I 

10 

4822.13 

Y 

I 

11 

4832.28 

Nd 

II 

5 

4812.79 

Dy 

I 

1.4 

4822.42 

Mo 

I 

6 

4832.31 

Ho 

II 

481  7  9? 

Ho 

II 

1  0 

482?  54 

Ce 

I 

7 

48^2  41 

Dy 

I 

6 

4813.48 

Co 

2.0 

4822.86 

Th 

9 

4832.43 

V 

2.5 

4813.50 

Tm 

X  ill 

J 

8 

4822.98 

Pr 

^  X 

II 

X  X 

5 

4832.80 

Th 
X  11 

TT 

X  X 

2.0  d 

4813.73 

Th 

I 

1.8 

4823.20 

Th 

II 

3.0 

4832.92 

Mo 

I 

4813.89 

Th 

I 

16 

4823.31 

Y 

II 

6 

4833.00 

Ru 

I 

1  n 

481  3  77 

Tb 

I 

80 

4823  5? 

Mn 

I 

1  4 
X  .  n 

4833  02 

V 

I 

2.0 

4813.80 

Os 

2.5 

4823.61 

Th 

3.5 

4833.32 

Ho 

4 

4814.34 

Pr 

IT 

18 

4824.06 

La 

II 

X  X 

4 

4833.32 

IT 

1.4 

4814.47 

Mo 

I 

1.2 

4824.18 

Nd 

II 

5 

4833.37 

Nb 

I 

16 

4815.04 

Zr 

I 

24 

4824.29 

Zr 

I 

10 

4833.67 

Sc 

I 

Q 

481  5  05 

Lu 

I 

g 

4004  gg 

Dy 

I 

5 

4833  78 

Dy 

II 

2.0 

4815.50 

Os 

8 

4825.43 

Ta 

2.0 

4833.96 

Mo 

22 

4815.52 

Ru 

J 

2.0 

4825.46 

Ti 

X.  X 

J 

3.5 

4834.04 

J 

60 

4815.63 

Zr 

I 

30 

4825.48 

Nd 

II 

3.0 

4834.19 

Hf 

I 

44 

4815.81 

Sm 

II 

2.0 

4826.66 

Os 

I 

8 

4834.23 

Gd 

II 

481  5  96 

Os 

I 

3  0 

4826  71 

Th 

I 

p 

4834  A2 

Sm 

II 

9 

4816.01 

Sm 

II 

2.0 

4826.88 

La 

II 

2.0 

4834.74 

Er 

II 

2.0 

4816.11 

W 

VT 

2.0 

4826.99 

Tm 

T  T 

X  X 

2.5 

4835.02 

w 

8 

4816.38 

Nb 

I 

3.0 

4827.25 

Pr 

I 

12 

4835.26 

Gd 

I 

2.0 

4816.40 

Yb 

I 

10 

4827.28 

Sc 

I 

4 

4835.63 

Ce 

II 

2  n 

481  A  87 

W 

I 

1  n 

4827  4^ 

V 

I 

^.3 

40-21;  LC^ 

Nd 

I 

5 

4816.83 

Gd 

J 

2.0  d 

4827.57 

Nd 

J 

2.5 

4835.76 

Tm 

2.5  h 

4817.17 

T.a 

4827.74 

Nd 

6 

4835.98 

Nd 

T  T 

X  X 

3.0 

4817.17 

Nd 

II 

16 

4828.04 

Zr 

I 

3.5 

4836.13 

Ti 

I 

2.5 

4817.21 

Hf 

II 

2.0 

4828.47 

Mo 

I 

5 

4836.62 

Nd 

I 

J. .  o 

481  7  "54 

TUX  /  .  >  T 

Ru 

I 

4 

4828  ^8 

Nd 

II 

D 

4fi3ft  A7 

Ce 

I 

7  bl 

4817.38 

Y 

YD 

3.0 

4828.67 

Er 

J 

3.5 

4836.67 

Sm 

II 

5  h 

4817.51 

Pd 

8 

4828.91 

1.2 

4836.86 

2.0 

4817.70 

Mo 

I 

2.0 

4828.97 

Tm 

I 

2.0 

4836.95 

Yb 

II 

12  bl 

4818.20 

Y 

YO 

2.0  h 

4829.03 

Ni 

I 

4  c 

4837.04 

Pr 

II 

3  5 

481  8  65 

Th 

II 

?  5  h 

4829  "^O 

Eu 

I 

u 
\j 

4837  23 

Hf 

I 

5 

4818.87 

Hf 

4 

4829.30 

Nb 

2.5 

4837.47 

Yb 

2.0 

4818.96 

Nd 

TI 

9 

4829.38 

Cr 

2.5 

4837.49 

J 

8 

4819.05 

Dy 

I 

2.0 

4829.51 

Er 

I 

6 

4837.59 

Tb 

II 

32 

4819.25 

Mo 

I 

13 

4829.57 

Sm 

II 

2.0 

4837.62 

Nb 

I 

8 

481  9  53 

Ta 

I 

4829  Ag 

Dy 

II 

4 

4837  A"! 

Sm 

II 

4 

4819.54 

U 

II 

4 

4829.94 

Gd 

2.0 

4837.99 

Nb 

1.2 

4819.64 

Nd 

II 

4 

4830.33 

Eu 

{ 

1.2 

4838.11 

Mo 

{ 

12 

4819.64 

Y 

32 

4830.51 

Mo 

9 

4838.78 

Zr 

4.0 

4820.03 

Ce 

3.5 

4831.12 

Th 

5 

4838.98 

Zr 

2.5 

4820.25 

Yb 

II 

8 

4831.14 

Er 

II 

4 

4839.01 

Ru 

18 

4820.34 

Er 

II 

1.8 

4831.18 

Ni 

5 

4839.15 

Y 

12 

4820.34 

Nd 

II 

6 

4831.20 

Tm 

II 

17 

4839.44 

Sc 
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Table  2.    All  Observed  Lines  in  Order  of  "Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

6 

4839.52 

La 

I 

28 

4848.32 

Sm 

I 

2.0 

4857.37 

Pr 

I 

3.5 

4839.54 

Pr 

II 

2.5 

A  O  A  O    "7  / 

4848.36 

Th 

I 

13 

/I  n  1 — 7    /I  o 

4857.43 

Er 

I 

1.4 

4839.59 

Mo 

I 

8  c 

4848.37 

Nb 

I 

14  bid 

4857.79 

Sc 

ScO 

5  c 

4839.62 

J-iU 

T  T 
1  I 

6 

4848.47 

1  1 

4858.09 

o  C 

o  CU 

1.6 

4839.77 

Ru 

I 

3.5  c 

4848.55 

Pr 

II 

7 

48^8.08 

u 

II 

65 

4839.87 

Y 

I 

1.4 

4848.81 

V 

I 

0.9 

4858.09 

Th 

II 

4 

4840.01 

La 

II 

8 

A  O  A  O    O  "7 

4848.83 

Er 

II 

o  c 

3.5 

4858.22 

Mo 

I 

8 

4840.27 

Co 

I 

3.0 

4849.04 

Th 

II 

3.0 

4858.33 

Th 

2.5 

4840.39 

1  D 

T 
1 

9 

4849.06 

■KM 

JNu 

T  T 
1  I 

3.0 

4858.41 

Hi 

T 
1 

2.5  h 

4840.47 

Eu 

I 

4  h 

4849.64 

Eu 

5 

4858.47 

Er 

II 

4 

4840.47 

Sc 

I 

5 

4849.91 

Ce 

I 

1.4 

4858.59 

Pr 

3.5 

/I  o  /I  n  AO 

4840.48 

Th 

II 

1.8 

/I  o  c  n  in 

4850.19 

Ce 

o  c 

3.5 

4858.72 

Ce 

II 

2.5 

4840.74 

Pr 

6 

4850.44 

Th 

II 

3.0 

4858.87 

Tb 

II 

1.0 

4840.77 

T  v» 

1  r 

T 
1 

4 

4850.58 

T  n 

T  T 
11 

24 

4859.02 

JMa 

T  T 
11 

4 

4840.84 

Th 

I 

1.6 

4850.61 

H£ 

2.5 

4859.04 

Pr 

II 

42 

4840.87 

Ti 

I 

6 

4850.82 

La 

I 

7 

4859.22 

Gd 

I 

1.6 

A  O  Al  AC 

4841.45 

Zr 

I 

1.0 

A  OC 1     1  / 

4851.16 

Yb 

II 

10 

4859.24 

Hf 

I 

100 
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2.0 

4856.54 

Tb 

II 

1.6 

4865.36 

Lu 

II 

14 

4847.76 

Sm 

II 

4 

4856.70 
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4886.91 

W  I 

6 

4868.70 

Sr 

I 

1.8 

4878.37 

Mo  I 

11 

4887.01 

Cr  I 

3.0 

4868.86 

U 

I 
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4 
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2.0 

4895.58 

Nb 

I 

40 

4904.88 

Lu 

I 
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4912.52 

Th 

II 

10 
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12 
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Ru 
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T 

3  0 

4950  67 

Nd 

I 

8 

4928  86 

Er  I 

6 

4939.13 

Ce 

T 

34 

4951.36 

Pr 

I 

X 

5 

4928.93 

Tb  I 

3.0 

4939.60 

Ce 

3  0 

4951.58 

Gd 

I 

X 

2  5 

4928.98 

Nb  I 

3  5 

4939  64 

Th 

I 

20 

4951  74 

Er 

II 

3  0 

4929.56 

Sm  II 

28 

4939  74 

Pr 

2.0 

4951  92 

Ce 

4929.84 

Gd  I 

14 

J.  » 

4940  30 

Pr 

T 

5 

4952  07 

La 

II 

X  X 

1.4 

4929.98 

Th  II 

2.0 

4940.34 

Ce 

16 

4952.37 

S  m 

IT 

X  X 

2.5  d 

4930.54 

Ce  I 

2.0 

4940.72 

Tb 

II 
X  X 

4952.46 

Nd 

I 

X 

4930.72 

Ce  I 

8 

4941  33 

Sc 

10 

4952  47 

Gd 

I 

A 

4930.69 

Gd  I 

1  4 

4941  52 

Nb 

6 

4953  03 

Sm 

II 

3  0 

4930.72 

Nd  II 

3  0 

4941  58 

Ti 

T 

3  0 

4953  09 

W 

I 

2.5 

4930.87 

Zr  I 

5 

4941.66 

Mo 

J 

1  4 

4953.13 

Nb 

I 

2.5 

4930.93 

Y  I 

16 

4942.34 

Lu 

T 

6 

4953.15 

Gd 

I 

4 

4931.56  W  I 

A 

4942  50 

Cr 

I 

3.5 

4953  52 

Eu 

I 

7 

4931.79 

Tb  I 

2  5 

4942  94 

Os 

5 

4953  60 

Er 

II 

2  5 

4932.03 

V  I 

3  0 

4942.95 

Nd 

II 

2.0 

4954  04 

Ce 

I 

2.5 

4932.17 

Pr  I 

1.4 

4943!07 

Th 

19 

4954.06 

Sc 

I 

2.0 

4933.06 

U  I 

12 

4943.45 

Ce 

II 

8 

4954.57 

Th 

II 

5 

4933.10 

Mo  I 

2  5 

4943  74 

Pr 

II 

3.0 

4954  67 

Er 

II 

4933.64 

Zr  I 

3  0 

4943  84 

Ce 

II 

32 

4954  78 

Nd 

I 

2  5 

4933.66 

U  II 

5 

4943.90 

Nd 

II 

9 

4954  81 

Cr 

I 

1.4 

4933.85 

Th  I 

14 

4944!36 

Er 

7 

4955.26 

Ru 

I 

24 

4934.07 

Er  I 

10 

4944.62 

Ce 

II 

3.5 

4955.78 

u 

I 

2000 

4934.09 

Ba  II 

22 

4944.83 

Nd 

4 

d 

4955  95 

Sm 

II 

26 

4934.12 

Gd  I 

1  4 

J-  •  ~ 

4945*47 

Th 

4956  13 

Sm 

II 

10 

4934.25 

Sc  I 

2  0 

4945.85 

La 

2.0 

4955  97 

Ce 

I 

1.6 

4934.45 

Hf  II 

13 

4946*.32 

Sm 

2.5 

4956.06 

Pr 

I 

11 

4934.83 

La  II 

8 

4946.47 

La 

II 

7 

c 

4956.65 

Pr 

II 

6  c 

4934.89 

Ho  I 

1.4 

4946.67 

Th 

5 

4956.76 

Re 

I 

42 

4935.51 

Yb  I 

8 

4946.72 

Re 

I 

3.5 

4956.80 

Gd 

I 
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j_nuc  lib  i  uy 

VV  ct  V  c  ~ 

Element 

uiLc n fa  It y 

WcLVG  — 

Element 

lute  ns  ity 

TAT"  '^  , 

W  ave- 

Element 

and 

and 

3.rici 

iengtn 

and 

in  A 
ill  xi- 

Spectrum 

in  A 
111  Jt. 

Spectrum 

in  A 

Spectrum 

10 

4957.18 

Tm 

I 

28  c 

4967.21 

Ho 

II 

3.0 

4975.12 

Tm 

II 

6 

4957.29 

Gd 

I 

3.5 

4967.33 

U 

I 

2.5 

4975.14 

Nb 

J 

4 

4957.31 

Fe 

6  c 

4967.78 

Nb 

I 

8 

4975.25 

H£ 

I 

60 

4957.36 

II 

2.5 

4967.89 

Pr 

{ 

11 

4975.35 

Ti 

3.5 

4957.37 

w 

13 

4967.94 

Sr 

10 

4975.50 

Nd 

{ 

9 

4957.54 

Mo 

J 

3.0 

4968.40 

Ce 

10 

4975.75 

Pr 

J 

13 

4957.61 

Fe 

I 

2.0 

4968.53 

Ta 

I 

3.0 

4975.76 

Eu 

J 

6 

4958.10 

Nd 

II 

2.0 

4968.58 

Gd 

II 

3.0 

4975.96 

Th 

1.4 

4958.11 

Ta 

6 

4968.58 

Ti 

24 

4975.98 

S  m 

2  0 

4958.25 

Ti 

J 

2.0 

4968.76 

Th 

J 

7 

4976.20 

Ru 

J 

12 

4958.79 

Gd 

I,  II 

12 

4968.90 

Ru 

I 

2.0 

4976.20 

Ta 

J 

32 

4959.13 

Nd 

II 

9 

4969.16 

Gd 

I 

7 

4976.40 

Pr 

J 

7  c 

4959.42 

Ho 

II 

3.5 

4969.69 

Ta 

I 

14 

4976.41 

Er 

I 

3.0 

4959.60 

{ 

4 

4969.75 

Nd 

\ 

1.6 

4976.60 

Th 

3.5 

4959.86 

Ru 

6 

4969.87 

Er 

5 

4977.23 

Ce 

II 

2.0 

4959.93 

Tb 

II 

3.5 

4970.06 

Th 

I 

6 

4977.74 

Ti 

J 

3.5 

4960.21 

Eu 

I 

26 

4970.39 

La 

II 

5 

4977.75 

Rh 

I 

5 

4960.26 

Pr 

I 

2.5 

4970.48 

Ir 

I 

2.5 

4977.95 

La 

I 

1.6 

4960.46 

1  n 

3.0 

4970.67 

Le 

11 

4978.20 

Tl 

3.0 

4960.90 

Ce 

3.0 

4970.87 

Tm 

II 

3.5 

4978.90 

Tm 

{ 

4 

4961.03 

Ho 

II 

2.5 

4970.92 

Pr 

I 

13 

4979.12 

Mo 

I 

16 

4961.39 

Nd 

II 

4 

4970.93 

Nd 

II 

3.5 

4979.18 

Rh 

I 

3.5 

4961.47 

Gd 

3.0 

4970.99 

Tb 

II 

3.5 

4979.32 

Os 

I 

2.0 

4961.49 

Ce 

T  T 

11 

2.0 

4971.26 

Tm 

5 

4979.85 

W 

24 

4961.94 

Sm 

II 

3.0 

4971.42 

Tb 

I 

24 

4979.97 

Ho 

\ 

80 

4962.26 

Sr 

I 

14 

4971.48 

Ce 

II 

3.5 

4980.16 

Ni 

I 

2.0 

4962.28 

Tb 

II 

2.5 

4971.93 

Nb 

I 

3.0 

4980.16 

Tb 

II 

2.5 

4962.30 

Zr 

I 

3.0 

4971.94 

Ce 

I 

12 

4980.35 

Ru 

I 

1.6 

4962.37 

Hi 

8  h 

4971.99 

L 1 

17 

4980.37 

Sc 

I 

3.5 

4962.55 

Eu 

\ 

1.4 

4972.06 

Ta 

I 

3.0 

4980.56 

Tb 

2.0 

4963.20 

Th 

II 

3.5 

4972.10 

U 

II 

3.0 

4980.68 

Tm 

II 

9 

4963.33 

Nd 

I 

8 

4972.16 

Sm 

II 

3.0 

4980.88 

Nd 

I 

5 

4963.71 

Rh 

I 

3.0 

4972.18 

Th 

II 

1.6 

4980.96 

Th 

3  0 

4963.72 

Zr 

5 

4972.24 

Ce 

8 

4981.28 

Nd 

T  T 
11 

4 

4964.12 

Th 

II 

1.4 

4972.57 

W 

I 

6 

4981.73 

Sm 

II 

1.6 

4964.19 

Mo 

J 

5 

4972.61 

Gd 

I 

550 

4981.73 

Ti 

I 

2.5 

4964.41 

Mo 

I 

4 

4972.82 

Nd 

8 

4982.13 

Y 

II 

6 

4964.56 

Sm 

II 

3.0 

4973.04 

Tb 

I 

20 

4982.60 

W 

I 

5 

4964.75 

Ti 

7 

4973.05 

Ti 

4 

4982.89 

XT^ 

Nd 

3.0 

4964.93 

Cr 

J 

5 

4973.14 

Nb 

I 

4 

4983.38 

Sm 

II 

2.5 

4965.05 

Gd 

II 

1.4 

4973.36 

Mo 

I 

4 

4983.45 

Ru 

I 

2.0 

4965.18 

Ce 

I 

2.5 

4973.40 

Nd 

I 

9 

4983.45 

Sc 

I 

4  c 

4965.37 

Nb 

3.0 

4973.40 

Th 

II 

3.0 

4983.54 

W 

3.0 

4965.88 

Mn 

{ 

3.5 

4973.58 

Dy 

3.5 

4984.13 

Ni 

1.6 

4966.12 

V 

14 

4973.66 

Sc 

6  d 

4984.51 

Ce 

3.0 

4966.39 

Ce 

5 

4973.74 

Sm 

II 

2.0 

4984.72 

W 

4 

4966.63 

Er 

II 

3.0 

4974.10 

Ce 

1.8 

4985.30 

Gd 

II 

6  cw 

4966.73 

Ho 

II 

2.5 

4974.12 

Ru 

2.0 

4985.38 

Th 

8 

4966.91 

Yb 

8 

4974.30 

Y 

5 

4985.53 

Dy 

7 

4966.99 

Er 

7 

4974.92 

Pr 

1.6 

4985.56 

Mjo 
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Int  ens  ity 

W  ave— 

Element 

Ultcrnb  ILy 

VV  cL  vt;  — 

Element 

ihlc;  lib  11- y 

Wave- 

Element 

ajid 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

8 

4985.98 

Re 

5 

4998.13 

Ce 

T 

I 

11 

5009.65 

Ti 

10 

4986.42 

Ce 

II 

5 

4998.37 

Gd 

T  T 

II 

T  n 

12 

f~  ft  ft  n   ~7  ft 

5009.78 

Tm 

II 

28 

4986.83 

La 

T  T 

II 

10 

4998.55 

"KT  J 

Nd 

T  T 

II 

3.0 

5010.59 

Dy 

3.5 

4986.90 

U 

II 

7 

4999.07 

Gd 

I 

1.2 

5010.81 

Mo 

6 

4986.94 

W 

55 

4999.47 

La 

II 

6 

5010.82 

Gd 

II 

9 

4987.15 

Th 

T  T 

II 

380 

4999.51 

Tl 

T 

I 

12 

5011.23 

Ru 

10 

4987.17 

■VT  J 

Nd 

II 

1.0 

4999.68 

Hi 

T  T 

II 

2.0 

5011.42 

T  T 

u 

4 

4987.26 

Ru 

2.0 

4999.74 

T  « 

I  r 

T 

I 

2.5 

5011.46 

Zr 

7 

4987.54 

Ce 

7 

4999.91 

Mo 

I 

6 

5011.67 

XT  J 

Nd 

T  T 

II 

1.8 

4987.82 

Zr 

1.6 

4999.95 

Th 

II 

5 

5011.74 

Gd 

4 

4988.69 

Ce 

1.2  h 

5000.34 

XT  i 

Nl 

T 

I 

11 

5011.77 

Ce 

T  T 

II 

4  c 

4988.96 

Ho 

10 

5000.38 

Er 

T  T 

II 

1.2 

5012.07 

Fe 

9 

4988.97 

Nb 

8 

5000.44 

XT  J 

Nd 

T  T 

II 

4  c 

5012.42 

TT  « 

Ho 

2.0 

4989.09 

W 

4 

5000.95 

Nb 

T 

I 

1.4 

5012.46 

Ni 

14 

4989.15 

Ti 

J 

22 

5001.01 

Ti 

I 

4 

5012.51 

Ce 

J 

8 

4989.27 

Pr 

T  T 

II 

2.5 

5001.03 

Tm 

I 

6 

5012.52 

Ta 

1.6 

4989.31 

Th 

70 

5001.14 

Lu 

I 

12 

5013.17 

Eu 

4 

4989.32 

Tm 

T  T 

II 

6 

5001.22 

Sm 

T  T 

II 

2.0 

5013.27 

Nb 

5 

4989.44 

Sm 

T  T 

II 

2.0 

5001.57 

Tm 

I 

6 

5013.28 

Ho 

II 

4 

4989.46 

Nd 

4 

5001.79 

La 

I 

22 

5013.30 

Ti 

28 

4989.94 

XT  J 

Nd 

T  T 

II 

1.2 

5001.87 

Fe 

T 

I 

5 

5013.32 

Cr 

4 

4990.32 

Er 

4 

5002.10 

Th 

T 

I 

6 

5013.76 

Ce 

6 

4991.02 

Ce 

T  T 

II 

2.5 

5002.13 

La 

T  T 

II 

300  d 

5014.19 

Ti 

440 

4991.07 

Ti 

3.0 

5002.25 

Nb 

I 

5014.24 

Ti 

11 

4991.28 

La 

II 

5 

r"  n  n  o    o  o 

5002.33 

V 

I 

2.0 

5014.28 

Ce 

16 

4991.92 

S  c 

8 

5002.45 

Pr 

T  T 

II 

7 

5014.55 

Nd 

10 

4992.02 

Sm 

T  T 

II 

2.0 

5002.74 

I  r 

I 

2.5 

5014.56 

Tm 

II 

5 

4992.36 

Er 

T  T 

II 

5 

5002.80 

Ce 

11 

5014.60 

Mo 

I 

5 

4992.40 

Ce 

1.4 

5002.80 

w 

I 

6 

5014.62 

V 

9 

4992.74 

Ru 

6 

5003.86 

J 

I 

7 

5014.95 

Ru 

2.0 

4993.78 

Tm 

T  T 

II 

7 

5004.26 

Dy 

T  T 

II 

2.5 

5014.98 

I  r 

9 

4993.85 

Tb 

T  T 

II 

4 

5004.58 

Pr 

T  T 

II 

70 

5015.04 

Gd 

5 

4993.88 

La 

2.5 

5004.78 

Ce 

20 

5015.32 

W 

1.4 

4994.10 

W 

2.0 

5004.84 

Tb 

I 

2.0 

5015.40 

Nd 

70 

4994.13 

Lu 

II 

1.6 

5004.91 

Mn 

I 

2.5 

5015.54 

Pr 

II 

3.0 

4994.30 

Nb 

9 

5005.44 

■■~\  •* 

Pb 

I 

4 

5015.90 

mi 

Th 

T  T 

II 

14 

4994.61 

Ce 

1.0 

5005.72 

Fe 

I 

55 

5016.17 

Ti 

1.4 

4994.72 

Tm 

T  T 

II 

3.0 

5006.10 

Tb 

T  T 

II 

4 

5016.51 

Ce 

8 

4994.76 

Zr 

2.5 

5006.13 

Fe 

I 

6 

5016.61 

Sm 

II 

10 

4995.05 

Ho 

30 

5006.16 

W 

I 

1.6 

5016.78 

Mb 

3.0 

4995.08 

Tl 

2.5 

5006.43 

Ce 

22 

5017.26 

Th 

II 

1.4 

4995.32 

Mo 

7 

5006.97 

Y 

T 

I 

4 

5017.59 

Ni 

1.4 

4995.32 

W 

340 

5007.21 

Tl 

T 

I 

11 

5017.75 

XTl_ 

Nb 

5 

4995.84 

Tb 

T  T 
II 

28 

5007.25 

Er 

I 

2.0 

5017.88 

Tm 

T  T 

II 

7 

4996.33 

Zr 

1.6 

f~  n  rt  n    T  n 

5008.19 

Th 

II 

3.0 

5017.99 

Dy 

II 

2.5 

4996.82 

La 

II 

10 

r"  n  n  n   n  n 

5008.22 

U 

II 

6 

5018.20 

Hf 

13 

4997.10 

Ti 

10 

5008.97 

Er 

II 

9 

5018.39 

Sc 

2.0 

4997.82 

Th 

22 

5009.09 

Ce 

I 

11 

5018.58 

Pr 

3.5 

4997.88 

Nb 

1.4 

5009.17 

Ir 

I 

3.5 

5019.34 

Th 

II 

6 

4997.95 

Tb 

1.4 

5009.52 

Yb 

II 

3.0 

5019.36 

Gd 

II 
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Wave- 

Element 
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Wave- 

Element 

Intensity 

Wave- 

Element 

and 
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and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Characte 

r 

in  A 

Spectr\im 

Character 

in  A 

Spectrum 

2.5  h 

5019.51 

La 

I 

4 

5030.78 

Mo 

I 

6 

h 

5041.62 

Ca 

I 

c;  m  Q  c;  1 
_)Ui  v.Dl 

Nb 

I 

60 

Sc 

II 

1.0 

c  n  /n  ~i  u 

Fe 

I 

18 

5019.76 

Pr 

4 

5031.18 

Sm 

II 

24 

5042.05 

Er 

II 

1.2 

5019.85 

Mo 

J 

6 

5031.29 

Gd 

TT 

t; 

w 

5042.06 

Th 

T  T 
X  X 

80 

5020.03 

Ti 

I 

3.5 

5031.56 

Gd 

II 

5 

d 

5042.09 

Ce 

8 

"5020.14 

Sc 

4 

5031.74 

Ce 

I 

14 

5042.37 

Ho 

I 

DUCU,J  1 

Gd 

I,  II 

5 

DUJl.OJ 

Os 

I 

20 

t;nA9  A9 

Dy 

I 

1.4 

5020.55 

Th 

II 

4 

5031.97 

Ce 

II 

2.5 

5043.21 

Ce 

7 

5021.44 

3.0 

5031.98 

Pr 

7 

5043.32 

X  tX 

9 

5021.51 

Sc 

I 

6 

5032.74 

Sc 

1.6 

5043.51 

Tm 

I 

1.0 

5021.75 

Hf 

I 

6 

5032.95 

Ho 

8 

5043.59 

Ti 

I 

Q 

7 

Dy 

I 

6 

Dy 

I 

10 

Pr 

I 

5 

5022.16 

Tb 

{ 

5 

5033.12 

Tb 

14 

5043.86 

Er 

2.0 

5022.67 

Nd 

9 

5033.38 

Pr 

19 

5044,01 

Cp 

T  T 

X  X 

13 

5022.87 

Ce 

II 

16 

5033.52 

Nd 

II 

1.4 

5044.04 

Pt 

80 

5022.87 

Ti 

I 

6 

5033.55 

Eu 

I 

3.5 

5044.27 

Ti 

I 

J.1 

Eu 

I 

5 

D  'J  J  J, ox 

Ce 

I 

55 

Sm 

I 

5 

5023.13 

Gd 

II 

12 

5034.24 

Tm 

II 

1.4 

5044.42 

Ta 

8 

5023.50 

S  m 

T  T 

J.  J. 

24 

5034.42 

Pr 

T  T 

JL  X 

5044.73 

4 

5023.99 

Dy 

8 

5035.37 

Ni 

4 

5044.73 

Th 

I 

3.0 

5024.24 

Tb 

II 

110 

5035.91 

Ti 

I 

14 

5044.89 

Er 

I 

c 

09  /'I   9  Q 

Er 

II 

22 

DVJD.  7H 

Er 

I 

1.6 

c  n/1  c;  9c; 

Th 

I 

3.0 

5024.51 

Dy 

80 

5036.47 

Ti 

5.0 

5045.41 

Ti 

3.0 

5024.65 

Th 

5 

h 

5036.62 

5045.41 

i.  ILl 

55 

5024.84 

Ti 

I 

16 

5037.37 

Ta 

I 

28 

5045.53 

Pr 

I 

2.5  h 

5025.13 

Ce 

6 

c 

5037.46 

Pr 

II 

4 

5045.99 

Er 

II 

Zo 

c;  09 c;  c Q 

Ti 

I 

7 

c 

DKIJ  /.bU 

Ho 

I 

1.4 

D  UHD.UO 

Ir 

I 

7 

5026.18 

Ru 

7 

5037.66 

Ta 

1.6 

5046.52 

Mo 

7 

5026.36 

13 

5037.77 

Pp 

T  T 
X  X 

5046.58 

7 

5026.53 

Ho 

I 

70 

5038.40 

Ti 

11 

5046.88 

La 

I 

18 

5026.97 

Pr 

I 

1.4 

5038.91 

Mo 

I 

1.6 

5047.05 

Th 

I 

1  n 

^  n  97  1 

Nd 

I 

10 

_)  U  J  7.  ut 

Nb 

I 

3.0 

^(\An  9t; 

Dy 

I 

2 

5027.29 

Ce 

II 

7 

5039.09 

Gd 

5 

5047.31 

Ru 

15 

5027.38 

TT 

4 

5039.12 

2  0 

5047.42 

TT 

\J 

T  T 

X  X 

5 

5027.85 

Dy 

I 

2.0 

5039.24 

Th 

I 

2.0 

5047.43 

Th 

II 

7 

5027.85 

Nd 

II 

7 

d 

5039.75 

Ce 

I 

6 

5047.45 

Hf 

I 

ri9  Q  T 

Ru 

I 

DU37,7^ 

Ce 

6 

1,11. 

Mo 

I 

3.5 

5028.17 

Ho 

3.0 

5039.92 

Nd 

2.0 

5047.96 

Nb 

7 

5028.30 

Cp 

J 

110 

5039.95 

T  i 

X  J. 

J 

2  0 

5048.04 

La 

■I— Id 

IT 

X  X 

16 

5028.32 

Er 

I 

3.5 

h 

5040.15 

Th 

2.5 

5048.21 

Ti 

20 

5028.44 

Sm 

II 

6 

5040.20 

Nd 

I 

1.8 

5048.78 

Gd 

II 

11 

D  Uil  o.  DO 

Th 

II 

2.5 

DUHU.  3  -) 

Ru 

I 

7 

Ce 

I 

13 

5028.90 

Er 

II 

5 

5040.36 

W 

\ 

1.2 

5048.85 

Ni 

{ 

5 

5029.00 

Mo 

4 

d 

5040.57 

Th 

6 

5049.51 

Sm 

10 

5029.45 

Nd 

5040.69 

Th 

20 

5049.80 

Th 

II 

7 

5029.54 

Eu 

7 

5040.62 

Ti 

2.0 

5049.82 

Fe 

1.4 

5029.63 

Th 

II 

2.5 

5040.74 

Ru 

6 

h 

5050.17 

Dy 

4 

5029.76 

Er 

II 

3.5 

5040.82 

Hf 

II 

16 

5050.57 

La 

2.0 

5030.13 

Nb 

13 

5040.86 

Ce 

2.0 

5050.80 

Th 

2.5  h 

5030.64 

Ce 

2.0 

h 

5041.00 

Tm 

II 

6 

5050.88 

Gd 

II 
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Spectrum 
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Spectrum 

3.5 

5050.99 

Ce 

I 

10 

5062.11 

Ti 

I 

8 

5070.26 

Zr 

I 

5 

5051.06 

Nd 

I 

2.0 

5062.26 

Tm 

I 

8 

5070.34 

Er 

II 

Ho 

II 

9  n 

c.,  u 

Mo 

I 

1  9 

X  L. 

Rnvn  A^ 

Dy 

I 

2.0 

5051.63 

V 

J 

1.6 

5062.64 

Ru 

4 

5071.02 

Gd 

II 

1.0 

5051.64 

r  c 

2.5 

5062.86 

T  T 
X  X 

75 

5071.20 

O  111 

1.4 

5051.90 

Cr 

I 

3.5 

5062.92 

La 

II 

12 

5071.48 

Ti 

I 

2.0 

5052.23 

W 

I 

3.5 

5063.39 

Pr 

I 

4 

5071.49 

Ce 

I 

o 

Er 

I 

Nd 

II 

1 1 

X  X 

J  U  /  X  .  /  J? 

W 

I 

28 

5052.76 

Sm 

II 

3.0 

U 

J 

13 

5071.77 

Ce 

10 

5052.87 

T  1 

5 

5063.92 

7 

5071.87 

2.0 

5053.22 

Dy 

II 

3.5 

5064.07 

Ti 

I 

5 

5072.19 

Y 

I 

2.5 

5053.27 

Ce 

I 

2.5 

5064.12 

V 

I 

2.0 

5072.43 

Tm 

I 

A 

H 

DVDJ,C.7 

Dy 

I 

A 

^nAZl  OA 

Sm 

II 

J.  u 

Rn79  PSR 

Os 

I 

75 

5053.30 

w 

J 

28 

5064.32 

Sc 

J 

3.5 

5072.92 

Cr 

14 

5053.40 

Pr 

1.6 

5064.61 

Th 

7 

5072.97 

Rn 

3.5 

5053.53 

Ce 

I 

1.8 

5064.64 

Mo 

I 

3.0 

5072.99 

Gd 

I 

2.0 

5054.08 

Ti 

I 

130 

5064.66 

Ti 

I 

5 

5073.74 

Gd 

I 

o 

Ce 

I 

9  ^  r 

■^riA^  P.A 

D  UOH.  0*-r 

Pr 

II 

A 

^07"^  R7 
-J  u  /     o  / 

Nd 

I 

6 

5054.30 

Tb 

J 

29 

5064.91 

Zr 

6 

5073.98 

Zr 

19 

5054.61 

w 

9 

5065.22 

Zr 

13 

5074.33 

Vh 

X  VJ 

J 

3.5 

5054.92 

Ho 

II 

6 

5065.25 

Nb 

I 

7 

5074.34 

Ho 

I 

2.0 

5054.98 

Ba 

I 

6 

5065.79 

Tb 

I 

4 

5074.52 

Nd 

I 

-J  U  3  3.  U  U 

Mo 

I 

?  n 

_J  U  OZ3.  o  / 

Tm 

I 

g 

'^n7Zl  71 

Ce 

I 

7 

5055.36 

Th 

II 

10 

5065.88 

Ce 

3.5  b 

5074.74 

Hf 

HfO 

3.0 

5055.42 

1.4 

5065.91 

J 

3.0 

5074.77 

2.5 

5055.53 

w 

I 

9 

5065.99 

Ti 

I 

2.5 

5074.79 

Mn 

I 

4 

5055.78 

Ce 

I 

6 

5066.68 

Tm 

I 

26 

5075.30 

Ce 

II 

La 

I 

ROAA  7Q 

Th 

I 

9  n 

^07"^  47 

Th 

II 

10 

5056.89 

Nd 

4 

5066.85 

Nd 

4  c 

5075.68 

Pr 

II 

34 

5057.33 

xvU 

3.0 

5066.86 

Q  m 
O  III 

T  T 
X  X 

28 

5075.81 

<3  n 
O  C 

5  h 

5057.60 

Lu 

I 

3.0 

5067.06 

Gd 

II 

9 

5076.32 

Ru 

I 

9 

5057.74 

Sm 

II 

4 

5067.15 

Ce 

3.5 

5076.37 

Ta 

I 

?  n 

/I.  u 

Mo 

I 

1  n 

cnA7  "^1 
DUO  1 , J  L 

Yb 

II 

9  n 

cn7A  'Kl 

Tm 

I 

8 

5058.01 

Nb 

J 

3.5 

5067.71 

Cr 

J 

7 

507bAl 

Ce 

II 

4 

5058.56 

1.8 

5067.80 

40 

5076.59 

T  T 
X  X 

6 

5058.57 

Th 

II 

8 

5067.87 

Ta 

I 

9 

5076.69 

Sm 

2.0  h 

5058.70 

Ta 

I 

3.5 

5067.90 

La 

I 

3.0 

5076.75 

Yb 

I 

s>,  U 

DVD7 , JD 

Nb 

I 

c. 
D 

D\JO  1  ,7D 

Eu 

I 

Q 
O 

c,n77  1  A 
DV  1  /  .  X  D 

Nd 

II 

3.0 

5059.48 

Pt 

9 

5067.97 

Th 

{ 

2.0 

5077.20 

Tm 

8 

5059.85 

O  111 

3.5  h 

5068.33 

X  X 

2.0 

5077.40 

1>  VJ 

2.0 

5059.86 

Th 

I 

1.0 

5068.79 

Fe 

I 

14 

5077.63 

Er 

II 

12 

5059.88 

Mo 

I 

9 

5068.86 

Sc 

II 

15 

5077.65 

Dy 

I 

n 

J.  u 

C5  U  DU.  U  H 

Nd 

I 

1  Q 

X  7 

!5  UD7.  X  3 

W 

I 

D 
O 

^077  R9 

Ce 

7 

5060.39 

Zr 

4 

5069.15 

Yb 

2.0 

5077.82 

U 

2.0 

5060.43 

Tm 

II 

6 

5069.35 

Ti 

} 

11 

5078.25 

Tb 

I 

4  c 

5060.75 

Ho 

24 

5069.46 

Sm 

II 

38 

5078.25 

Zr 

11 

5060.90 

Tm 

2.5  c 

5070.01 

Pr 

1.8 

5078.92 

La 

10 

5060.93 

Sm 

4 

5070.19 

Gd 

36 

5078.96 

Nb 

2.5 

5061.06 

Gd 

II 

5 

5070.21 

Y 

6 

5079.09 

Nd 

3.5 

5061.23 

Th 

II 

60 

5070.23 

Sc 

3.0 

5079.09 

Os 
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Spectrum 
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VV  d  V  "  — 

1      Tl  fT^Vt 
J. Cll^  Ull 

111  x\ 

Element 
and 
Spectrum 

2.5 

5079.38 

La 

I 

6 

5090.63 

Rh 

I 

85 

5103.45 

Gd 

I 

2.0 

r"     "7  o    /  r" 

5079.65 

Hf 

II 

7 

5090.71 

Ta 

I 

8 

5103.50 

Os 

J 

50 

5079.68 

Ce 

II 

2.0 

5090.75 

Th 

II 

20 

5104.48 

Sm 

II 

8 

5079.86 

b  m 

4 

5090.86 

Le 

2.5 

5105.14 

V 

2.0 

5079.87 

Mo 

I 

2.5 

5090.97 

Mb 

I 

16  d 

5105.21 

Nd 

II 

6 

5080.02 

Mo 

I 

2.0 

5091.34 

Mo 

I 

5105.35 

Nd 

J 

2.5 

5080.05 

Tb 

II 

5 

5091.75 

Ce 

I 

40 

5105.54 

Cu 

J 

2.5  h 

5080.21 

La 

II 

2.0 

5092.16 

Mo 

I 

15 

5106.23 

La 

I 

7 

5080.48 

Le 

9 

5092.25 

Ud 

T  T 
11 

6 

5107.07 

Ru 

8 

5080.51 

Er 

5 

5092.46 

Sc 

2.0 

5107.24 

Th 

II 

8 

5080.52 

Ni 

I 

5  h 

5092.69 

Eu 

I 

3.0 

5107.54 

Tm 

I 

5 

5081.11 

Ni 

I 

40 

5092.80 

Nd 

II 

40 

5107.59 

Nd 

II 

2.5 

5081.11 

Tb 

I 

9 

5093.07 

Ho 

I 

2.5 

5108.56 

Tb 

I 

2.0 

5081.26 

MO 

3.5 

5093.38 

Ce 

1.2 

5108.89 

Co 

240 

5081.56 

Sc 

I 

15 

5093.83 

Ru 

I 

17 

5108.91 

Gd 

II 

2.0 

5081.80 

Tb 

I 

3.5  b 

5093.88 

Hf 

HfO 

20 

5109.06 

Sc 

3.5 

5081.89 

Nd 

1.8 

5094.12 

Th 

2.0  c 

5109.37 

Ta 

II 

2.5 

5082.25 

Ta 

I 

2.0  c 

5094.41 

Nb 

I 

5 

5109.44 

Ti 

I 

5 

5082.80 

Uu 

3.5 

5095.06 

1  n 

T  T 
11 

8 

5109.71 

JViO 

0.8 

5083.34 

Fe 

{ 

3.0 

5095.27 

Ta 

I 

1.6 

5109.77 

Ta 

{ 

2.5 

5083.54 

Ce 

I 

20 

5095.30 

Nb 

I 

10 

5110.31 

I 

140 

5083.72 

Sc 

I 

2.5 

5095.89 

Mo 

I 

3.5 

5110.36 

w 

I 

2.0  h 

5084.08 

Ni 

I 

6 

5096.06 

Gd 

II 

32 

5110.38 

Pr 

II 

2.5 

5084.17 

L.  e 

6  h 

5096.44 

T 
1 

2.0 

5110.41 

r  e 

2.0 

5084.45 

Ce 

7 

5096.50 

Re 

I 

2.5 

5110.75 

Cr 

I 

2.5 

5085.10 

Tm 

I 

7 

5096.52 

Nd 

II 

50 

5110.77 

Pr 

II 

7 

5085.26 

Zr 

I 

6 

5096.65 

Mo 

I 

5 

5110.81 

Os 

I 

4 

5085.34 

Ti 

I 

44 

5096.73 

Sc 

I 

6 

5110.81 

Pd 

1.2 

5085.52 

Kn 

2.5  h 

5097.24 

ce 

1 

4 

5110.86 

1  n 

T  T 
11 

120 

5085.55 

Sc 

I 

8 

5097.52 

Mo 

I 

5 

5111.60 

Ce 

280 

5085.82 

Cd 

I 

2 

5098.03 

Mo 

I 

1.0 

5112.13 

Hf 

I 

3.0 

5085.86 

U 

II 

4 

5098.05 

Th 

4 

5112.27 

Zr 

II 

85 

5086.95 

Sc 

I 

12 

5098.38 

Gd 

II 

14 

5112.69 

Ce 

I 

12 

5087.07 

rp  -J 

T 1 

1.0 

5098.71 

F  e 

T 
1 

17 

5112.86 

b  C 

4 

5087.08 

Sm 

II 

70 

5099.23 

Sc 

I 

1.4 

5113.13 

Cr 

16 

5087.11 

Pr 

I 

1.4 

5099.32 

Ni 

I 

18 

5113.44 

Ti 

I 

44 

5087.14 

Sc 

J 

2.5 

5099.40 

Ce 

I 

7 

5113.99 

Tm 

I 

5 

5087.37 

Ta 

2.0  h 

5099.95 

Ni 

I 

11 

5114.37 

Eu 

I 

75 

5087.42 

Y 

T  T 

II 

8 

5100.16 

Nb 

I 

3.0 

5114.53 

Nd 

4 

5087.65 

Sm 

II 

24 

5100.22 

Sm 

II 

3.5 

5114.55 

Tm 

II 

2.0 

5088.18 

Y 

J 

5100.39 

Sm 

I 

36 

5114.56 

La 

II 

1.8 

5088.29 

U 

I 

1.8 

5100.62 

Th 

I 

5 

5114.97 

Mo 

I 

8 

5088.32 

Sm 

5 

5100.94 

Gd 

II 

2.5 

5115.04 

Th 

3.0 

5088.97 

Sm 

II 

2.5 

5101.09 

Tb 

I 

10 

5115.22 

Ce 

8 

5089.12 

Tb 

II 

42 

5101.12 

Sc 

I 

11 

5115.24 

Zr 

4 

5089.61 

Ce 

20 

5102.39 

Nd 

II 

1.6 

5115.40 

Ni 

2.5 

5089.66 

Tb 

36 

5103.09 

Sm 

II 

7 

5115.63 

Ce 

16  h 

5089.84 

Nd 

II 

8 

5103.11 

Nd 

I 

9 

5115.84 

Ta 

30 

5089.89 

Sc 

1.8 

5103.13 

La 

I 

36 

5116.69 

Sc 

10 

5090.38 

Dy 

II 

2.0 

5103.15 

Ti 

I 

19 

5116.70 

Sm 

II 
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in  A 

Spectrum 

2.0 

5116.97 

Mo 

I 

2.0 

5126.20 

Co 

I 

5 

5136.83 

Nd 

8 

5117.02 

Pd 

I 

4 

5127.26 

Ru 

I 

1.6 

5137.05 

U 

70 

5117.16 

Sm 

I 

15 

5127. 4U 

Er 

II 

1.8 

5137.08 

Ni 

I 

17 

5117.18 

Ce 

II 

4 

5127.66 

Nb 

5 

5137.12 

Ce 

I 

3.0 

5117.25 

To 
1  a. 

16 

5127.81 

nu 

2.5 

5137.76 

pp 

6 

5117.25 

u 

2.5  h 

5128.01 

Ce 

2.5 

5138.02 

Ce 

I 

3.5 

5117.27 

Pr 

I 

1.2 

5128.53 

Hf 

II 

3.5 

5138.40 

W 

I 

5 

5117.94 

Mn 

I 

8 

5128.53 

V 

I 

8 

5138.42 

V 

I 

2.0 

5117.95 

Ce 

II 

11 

5129.10 

Eu 

1.8 

5139.16 

La 

I 

2.0  c 

5118.02 

ir  1 

T  T 
1 1 

3 

5129.15 

T  1 

T  T 
X  X 

2.5 

5139.26 

r  c 

T 
X 

3.5 

5118.39 

Tb 

I 

6 

5129.27 

Ho 

II 

3.5 

5139.48 

Fe 

I 

5 

5118.87 

Ce 

1.4  h 

5129.38 

Ni 

I 

1.8 

5139.53 

V 

I 

14 

5119.11 

Y 

II 

36 

5129.52 

Pr 

II 

24 

5139.60 

Dy 

II 

5  h 

5119.49 

Ce 

18 

5129.58 

Ce 

J 

4 

5139.65 

Cr 

I 

4.0 

5119.61 

XNU 

T  T 
X  1 

6 

5130.08 

Cj  U 

2.0 

5139.76 

Po 

e 

T 
X 

7 

5119.63 

Er 

II 

3.0 

5130.11 

w 

I 

9 

5139.80 

Pr 

I 

16  h 

5120.01 

Dy 

I 

6 

5130.28 

Gd 

II 

1.6 

5140.28 

Tm 

II 

2.5 

512U.18 

Tb 

I 

75 

5130.60 

Nd 

II 

5 

5140.50 

Ce 

I 

8 

5120.30 

Nb 

1.6 

5130.76 

Rh 

3.5 

5140.58 

Nb 

I 

2.0 

5120.32 

rte 

3.5 

5131.06 

1  n 

T  T 

2.0 

5140.77 

i  n 

T 
I 

26 

5120.42 

Ti 

I 

13 

5131.52 

Er 

I 

8 

5140.84 

Gd 

II 

4 

5120.42 

Zr 

I 

5  w 

5131.69 

Tb 

I 

5  w 

5141.08 

Tb 

II 

1.6 

5120.68 

Tm 

I 

3.5 

5132.12 

Ta 

I 

7 

5141.50 

Gd 

I 

2.0 

5120.69 

Rh 

5 

5132.21 

Sm 

8 

5141.62 

Ta 

I 

7 

5120.77 

u  e 

19 

5132.33 

JNQ 

T  T 
X  1 

15 

5142.59 

tio 

3.5 

5120.88 

La 

I 

2.0 

5133.34 

Nb 

I 

7 

5142.68 

Gd 

I 

4.0 

5121.30 

Nd 

7 

5133.40 

Zr 

I 

13 

5142.76 

Ru 

I 

5 

5121.35 

Ce 

0  /I 

24 

5133.42 

Pr 

I 

1.8  h 

5142.77 

Ni 

I 

2.0 

5121.61 

Tb 

II 

2.0 

5133.45 

Co 

12 

5143.22 

Ho 

4 

5121.80 

IN  U 

14 

5133.52 

CiU 

8 

5143.28 

Th 

1  n 

T  T 
1  1 

48 

5122.14 

Sm 

I 

2.5 

5133.68 

Fe 

I 

9 

5143.33 

Nd 

II 

2.0 

5122.23 

Os 

I 

8  b 

5133.68 

Sc 

ScO 

7 

5143.58 

Er 

II 

y 

512^.39 

Ce 

I 

15 

5133.83 

Er 

II 

8 

5143.69 

Ta 

I 

3.0 

5122.67 

Ce 

J 

5 

5133.89 

Ru 

2.0 

5143.92 

Th 

I 

2.0 

5122.77 

12 

5134.05 

T  11 

4 

5144.09 

Xli  X 

T  T 
X  X 

36 

5122.99 

La 

II 

2.5 

5134.23 

Nd 

1.2 

5144.67 

Cr 

I 

30 

5123.21 

Y 

II 

6 

5134.47 

Ce 

I 

2.0 

5145.04 

Th 

I 

1.4 

Cr 

I 

lU 

5134.75 

Nb 

I 

2.0 

5145. lU 

U 

II 

3.0 

5123.65 

Gd 

II 

4 

5135.01 

Dy 

{ 

9 

5145.38 

Mo 

I 

2.5 

5123.66 

T  -r 
1  X 

240 

5135.09 

T  n 

34 

5145.42 

T  0 

T 
X 

1.8 

5123.73 

Ru 

I 

24 

5135.13 

Pr 

II 

26 

5145.47 

Ti 

I 

38 

5123.79 

Nd 

II 

12 

5135.20 

Y 

I 

2.0 

5145.54 

Os 

I 

1  0 

1.0 

5123.83 

Mo 

I 

4  d 

5135.32 

Ce 

I 

4 

5145.  11 

W 

I 

3.5 

5124.24 

W 

1.6 

5135.44 

La 

3.0  h 

5146.48 

Ni 

I 

13 

5124.56 

Er 

{ 

6 

5135.59 

Gd 

\ 

4 

5146.74 

Co 

I 

6 

5124.77 

Eu 

5 

5135.86 

Sm 

0.8 

5147.03 

Yb 

II 

7 

5124.86 

Sm 

II 

1.2 

5135.99 

Yb 

II 

19 

5147.24 

Ru 

I 

7 

5125.01 

Ce 

7 

5136.04 

Gd 

7 

5147.39 

Mo 

I 

11 

5125.56 

Gd 

II 

2.5 

5136.47 

Ta 

2.5 

5147.46 

Pr 

I 

1.6 

5125.69 

Co 

40 

5136.55 

Ru 

22 

5147.48 

Ti 

I 
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and 

Character 
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Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

3.5 

5147.54 

Nb 

I 

14 

5156.74 

La 

II 

11 

5166.06 

Sm 

II 

Id. 

Ce 

II 

r 
D 

DIDO, lb 

Gd 

II 

6 

5166.23 

Cr 

I 

5 

5147.58 

Tb 

I 

9 

5157.07 

Sm 

II 

14 

5166.70 

Eu 

I 

6 

5147.62 

la 

5157.23 

o  m 

T 
I 

2.0 

5166.79 

Ta 

I 

10 

5148.22 

Th 

II 

1.2 

5157.09 

Rh 

I 

2.  Obi 

5166.86 

Ti 

TiO 

5 

5148.72 

V 

I 

14 

5157.43 

La 

II 

75 

5167.34 

Mg 

I 

2.0 

C  1  y1  O    "7  O 

bl4o.  /o 

Ta 

I 

2.U 

C  T  C  "7    Q  Z. 

515  /.76 

Hf 

I 

3.5 

5167.42 

Hf 

I 

1.0  1 

5149.09 

Na 

16 

5158.00 

Zr 

I 

13 

5167.49 

Fe 

I 

1.4 

5149.38 

T  T 

7 

5158.48 

Gd 

T 
I 

6 

5167.76 

Mo 

I 

3.0 

5149.40 

Tm 

II 

7 

5158.60 

Th 

I 

6 

5167.79 

La 

I 

18 

5149.59 

Ho 

3.0 

5158.67 

Zr 

I 

10  c 

5167.88 

Ho 

I 

7 

5149.65 

Ce 

I 

22 

5158.67 

La 

I 

10 

5167.92 

Nd 

II 

12 

5149.74 

Os 

3.5 

5158.69 

Rh 

I 

2.5 

5168.31 

Pr 

I 

3.0 

5149.84 

T  T 
1  1 

3.0 

5159.35 

V 

T 
I 

7 

5168.35 

S  m 

I 

2.5 

5149.87 

Pr 

30 

5159.69 

Ce 

I 

1.2 

5168.66 

Ni 

I 

11 

5149.99 

Ce 

I 

6  h 

5159.92 

Ba 

I 

2.5 

5168.98 

Os 

I 

"7 

Ce 

I 

5160.00 

Ru 

I 

2.0 

5167.25 

Ce 

1.8 

5150.64 

Nb 

18 

5160.07 

Eu 

I 

7 

5169.57 

Sm 

II 

2.0 

5150.85 

1  a 

{ 

12 

5160.33 

JND 

T 
I 

14 

5169.67 

■r\TT 

Dy 

T  T 
II 

4 

5150.89 

Mn 

7 

5160.33 

u 

II 

3.5 

5169.72 

Ce 

I 

8 

5151.07 

Ru 

I 

6 

5160.72 

Th 

I 

1.6 

5169.94 

V 

I 

/I 

DLDi.OC 

Th 

II 

516U.  VO 

Gd 

II 

11  Di 

51  /O.ll 

Lu 

LuO 

2.0 

5151.87 

Th 

II 

6 

5160.99 

Zr 

I 

3.0 

5170.13 

Tb 

I 

2.5 

5152.01 

US 

5 

5161.00 

T  T 
II 

5 

5170.18 

rll 

T 
I 

20 

5152.20 

Ti 

I 

30 

5161.48 

Ce 

I 

2.0 

5170.23 

Th 

II 

9  c 

5152.21 

Pr 

II 

2.5 

5161.65 

Re 

I 

2.5 

5170.61 

Tb 

I 

3.5 

Nb 

I 

o 
o 

C  T  Z.  1  "71 

5161.  /I 

Nd 

II 

2.5 

c  1  "7 n  oi 
51/0.71 

Nd 

4 

5153.20 

Ru 

18 

5161.74 

Pr 

II 

70 

5171.03 

Ru 

I 

20 

5153.24 

6 

5161.81 

la 

T 
I 

5  b 

5171.06 

o  C 

o  CU 

6 

5153.42 

Ta 

4 

5162.86 

Sm 

10  d 

5171.08 

Mo 

I 

1.6 

5153.53 

W 

I 

5 

5163.19 

Mo 

I 

5171.25 

Mo 

I 

^.  U  i 

5153.64 

Na 

I 

O 

r  T  /  o    o  "7 

516:5.2  / 

Ce 

II 

6 

C  1  "71    L  n 

Dl  /i.60 

Fe 

I 

7 

5153.95 

Ce 

2.0 

5163.46 

Th 

I 

1.6 

5171.63 

Ta 

I 

2.5 

5154.04 

TT 

u 

9 

5163.62 

La 

T  T 
II 

4 

5171.69 

fA 

Ga 

T 
I 

2.0 

5154.05 

Co 

J 

5 

5163.65 

Ta 

I 

220 

5172.70 

Mg 

I 

8 

5154.23 

Sm 

II 

7 

5163.70 

Gd 

I 

34 

5172.74 

Sm 

I 

4 

5154.24 

Th 

I 

6 

5163.83 

Er 

II 

14 

C  1  "7  O    "7  C 

51  /2.  /5 

Er 

I 

2.0 

5154.39 

Ce 

17 

5163.84 

Pd 

I 

2.5 

5172.81 

Dy 

II 

50 

5155.03 

S  m 

T  T 

II 

5 

5164.14 

T  T 

II 

2.0 

5172.91 

T 

La 

T  T 
II 

38 

5155.14 

Ru 

5 

5164.14 

u 

I 

14  h 

5172.94 

Mo 

I 

24 

5155.45 

Zr 

I 

2.5 

5164.27 

Tb 

I 

100 

5173.75 

Ti 

I 

5 

5155.54 

Rh 

I 

12 

5164.38 

Nb 

I 

6 

C  1  "7  "2  OA 

5173.84 

La 

II 

3.0  h 

5155.76 

Ni 

8 

5164.39 

Ce 

I 

55 

5173.90 

Pr 

II 

80 

5155.84 

Gd 

{ 

5 

5164.54 

Gd 

II 

10  h 

5174.18 

Mo 

I 

8 

5155.86 

Sm 

3.0 

5164.62 

Sm 

20 

5174.54 

Ce 

I 

5 

5156.01 

Nd 

19 

5164.77 

Er 

II 

7 

5175.19 

Pr 

8  h 

5156.07 

Sr 

4 

5164.98 

Th 

I 

65 

5175.42 

Sm 

I 

2.0 

5156.34 

Co 

19 

5165.14 

Nd 

II 

4  c 

5175.83 

Pr 

II 

7 

5156.49 

Pr 

II 

6 

5165.37 

Dy 

I 

5 

5175.97 

Rh 

I 

26 

5156.56 

Ta 

7 

5165.96 

Zr 

I 

2.5 

5176.08 

Co 

I 
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XI X  i>  w  J.  J.  o  X  i>  y 

11  CL  V  c.  "* 

Element 

VV  CL  VC" 

Element 

intens  ity 

W  ave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

18 

5176.28 

Ga 

T  T 
II 

3.0 

5185.25 

Tm 

4 

5193.74 

Lu 

5 

5176.51 

TD 

T 
I 

9 

5186.16 

I  D 

3.5 

5193.84 

Tn 

T  T 

II 

1.0 

5176.56 

XT  -5 

T 
I 

4 

5186.34 

I  1 

1.6  c 

5193.99 

Ta 

5 

5176.77 

V 

T 
I 

2.0 

5186.84 

ril 

8  h 

5194.04 

T 1 

9 

5176.79 

Nd 

II 

4 

n  T  0  /  00 

5186.92 

Gd 

II 

11 

5194.41 

Pr 

I 

4 

5176.96 

In 

T 
I 

5 

5186.98 

ND 

6 

5194.73 

0  m 

1.0 

5177.27 

Kn 

T 
1 

0  i~ 

2.5 

5187.03 

ZjT 

0  0 

2.0 

5194.75 

ce 

44 

5177.31 

T  r> 

T 
I 

2.0 

5187.05 

Na 

:[ 

8 

5194.83 

V 

4 

5177.37 

FT 

T 
1 

6 

5187.09 

is  in 

3.0 

5194.95 

r  e 

3.0 

5177.43 

Cr 

I 

5 

5187.24 

Gd 

II 

14 

f-  T  0  r"  00 

5195.02 

Ru 

I 

2.0 

5177.73 

T 
I 

40 

r"  T  0  T  /in 

5187.45 

ce 

T  T 
II 

13 

5195.11 

Fr 

T  T 
I  I 

1.6 

5177.95 

T  •»» 

1  r 

T 
I 

1.2 

5187.46 

i  n 

0  0 

2.0 

5195.23 

TT  ^ 

HO 

10  h 

5178.01 

b  m 

T  T 
I  I 

2.0 

5187.75 

ill 

T  T 
I  I 

18 

5195.31 

Fr 

T  T 
II 

3.5 

5178.10 

(jrd 

T  T 
I  I 

6 

5187.85 

HO 

4 

5195.36 

V 

3.0 

5178.69 

Ce 

I 

5 

r"  T  0  T  00 

5187.88 

Gd 

I 

7 

5195.48 

Pr 

2.0 

5178.75 

JNa 

T 
I 

20 

r-  T   00  00 

5188.22 

La 

T  T 
II 

6 

5195.60 

XT^ 

Nd 

4 

5178.84 

(jrU 

T  T 
I  I 

0  n 

2.0 

r*  n  0  0    0  A 

5188.24 

Fr 

0  0 

2.0 

5195.63 

w 

4  c 

5178.89 

Ke 

T 
I 

5 

5188.48 

Dy 

T  T 
I  I 

4  h 

5195.82 

Tn 

1.4 

5178.99 

zr 

T 
I 

5 

5188.48 

Tb 

7 

5195.84 

Nb 

1.8 

5179.12 

La 

I 

0  n 

2.0 

5188.53 

Ce 

0  r" 

3.5 

5196.09 

Yb 

3.0 

5179.48 

Lr 

T  T 
II 

8 

5188.65 

Ce 

8 

5196.43 

Y 

T  T 
II 

3.5 

5179.78 

Ma 

T  T 
II 

8 

5188.70 

Tl 

T  T 
II 

7 

5196.44 

Cr 

3.5 

5179.92 

Go 

T  T 
II 

10  h 

5188.85 

Ca 

4 

5196.59 

X/)m 

Mn 

5 

5179.97 

Tb 

T 
I 

18 

5188.90 

Er 

II 

15 

5196.61 

T  -  . 

Lu 

11 

5180.31 

Nb 

I 

1.6 

5188.93 

Ta 

12 

5197.66 

Dy 

II 

8 

5180.89 

Ce 

T 
I 

0 

9 

I—  T    00  00 

5189.20 

Nb 

0  0 

38 

5197.77 

Gd 

3.0  c 

5180.98 

Ta 

I 

4 

5189.25 

Ce 

6 

5198.07 

Nd 

14 

5181.17 

Nd 

T  T 

II 

1.8 

5189.68 

Tn 

T  T 

II 

4 

5198.81 

Tn 

2.0 

5181.74 

Re 

T 
I 

10 

5190.11 

Ho 

5 

5198.86 

Tb 

2.5 

5181.75 

Ce 

I 

4 

n  T   0  0  00 

5190.88 

Th 

II 

8 

5199.16 

Th 

J 

15 

5181.86 

nt 

T 
I 

5 

5191.08 

Gd 

T  T 
II 

4 

5199.21 

Gd 

T  T 
II 

5 

5181.94 

ce 

T 
I 

t  0 

18 

5191.34 

Fr 

T  T 
I  I 

13 

5199.85 

Lu 

14  c 

5182.11 

HO 

T 
I 

2.5 

5191.44 

jyjo 

6 

5199.87 

Ku 

3.0 

5182.53 

1  n 

T  T 
II 

55 

5191.45 

Nd 

T  T 
II 

4 

5200.12 

ce 

13 

5182.60 

Nd 

II 

4 

5191.47 

Fe 

36 

r"  0  0  0  TO 

5200.12 

Nd 

II 

1.4 

5182.68 

Tm 

T 
I 

8 

5191.60 

zr 

T  T 
II 

7 

n  0  0  0    T  ~7 

5200.17 

MO 

4 

5183.20 

ce 

T 
I 

30 

5191.68 

Ce 

T  T 
II 

0  0 

3.0 

r~  0  0  0  TO 

5200.19 

Cr 

65 

5183.42 

La 

T  T 
I  I 

6 

5192.00 

Cr 

65 

5200.41 

Y 

T  T 
I  I 

400 

5183.62 

T 
I 

1.4 

5192.01 

V 

6 

5200.42 

ce 

8 

5183.70 

Zr 

I 

6 

5192.36 

Fe 

0  r~ 

2.5 

n  0  0  0    n  r 

5200.55 

Gd 

II 

4 

5183.85 

Pr 

T  T 
II 

70 

r"  n  0  0    /  0 

5192.62 

IMd 

T  T 
II 

34 

r"  0  A  0    f~  0 

5200.59 

b  m 

7 

^  T  O        o  o 

5183.92 

La 

T 
I 

4 

5192.72 

W 

0  0 

3.0 

n  0  0  0    "7  yi 

5200.74 

MO 

3.0 

5183.97 

W 

T 
I 

36 

5192.89 

Dy 

T  T 
II 

7 

5200.96 

Lu 

3.0 

5183.99 

Tn 

T  T 
I  I 

120 

5192.98 

Tl 

6 

5201.10 

I  1 

1.2 

5184.18 

Yb 

II 

8 

i~  "1  0  0  00 

5192.99 

V 

0 

8 

f~  0  0  T  TP 

5201.15 

Zr 

3.0 

5184.19 

Rh 

I 

8 

5193.08 

Nb 

6 

f~  0  0  T  00 

5201.39 

Ce 

6 

5184.59 

Cr 

I 

8 

5193.14 

Rh 

/I 

4 

r"  0  0  T  /If 

5201.45 

Sm 

5 

5184.59 

Tb 

I 

1.0 

5193.49 

Cr 

3.5 

5201.47 

Pb 

5 

51  R4  ^19 

U 

II 

^  5 

Os 

3  5 

520?  1  ? 

Ru 

10 

5185.14 

Dy 

I 

1.6 

5193.62 

V 

2.5 

5202.34 

Fe 
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Wave-  Element 
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Wave- 
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length 

and 

and 

length 

and 

Character 

m  A  Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

10  d 

5202.46  Ce 

I 

44 

5210.52 

Sc 

I 

7 

5221.57 

Nd  II 

5202.59  Ce 

I 

COT  T  n/1 

Ce 

I 

ur  1 

24 

5202.63  Os 

4 

5211.23 

Th 

5 

5221.92 

Ce  I 

8 

5202  73  Sm 

II 

5 

5211.28 

Sc 

4 

5221.99 

Tb  I 

3.5  w 

5202.77  Tb 

1.4 

5211.52 

Rh 

I 

14 

5222.20 

Sr  I 

3.0 

5203.22  Nb 

I 

5 

5211.59 

Yb 

I 

1.6 

5222.66 

Rh  I 

5203.23  Os 

I 

00 

La 

I 

Q 

HP  1  T 

4 

5203.26  W 

\ 

3.0 

5211.86 

Md 

5 

5222.95 

Ce  I 

6 

5203  28  Ce 

20 

5211.92 

Ce 

j 

28 

5223.49 

Ce  I 

13 

5204.15  La 

II 

6 

5212.29 

Ti 

I 

20 

5223.49 

Eu  I 

6 

5204.27  Ce 

I 

34 

5212.37 

Nd 

II 

5 

5223.55 

Ru  I 

5204.32  U 

0 

5212.71 

Co 

I 

o 
o 

5223.64 

Ti  I 

7 

5204.38  Nd 

1.6 

5212.73 

Rh 

J 

24 

5224.32 

Ti  I 

5 

5204  51  W 

9 

5212.74 

Ta 

9 

5224.56 

Ti  I 

440 

5204.52  Cr 

I 

4 

5212.79  W 

I 

70 

5224.67  W  I 

1.0 

5204.52  Tm 

II 

7 

5212.91 

Er 

II 

7 

5224.93 

Zr  I 

A 

5204.55  Tb 

I 

5213.23 

Nd 

I 

7 
1 

5224.94 

Cr  I 

4 

5204.73  Ce 

2.0 

5213.35 

Th 

18 

5224.95 

Ti  I 

1.6 

5205  13  Nb 

\ 

6 

5213.38 

Tm 

J 

14 

5225.05 

Nd  II 

3.5 

5205.14  Ce 

I 

3.5 

5213.43 

Ru 

I 

20 

5225.11 

Sr  I 

4 

5205.52  Ce 

II 

1.6 

5214.13 

Cr 

I 

2.0 

5225.12 

U  II 

5205.69  Dy 

I 

A 
n 

5214.28 

Tb 

I 

•J 

5225.16 

Nb  I 

100 

5205.72  Y 

II 

1.4 

5214.79 

Rh 

2.5 

5225.77 

V  I 

2.0 

5205.77  Th 

11 

50 

5215.10 

Eu 

\ 

2.5 

5226.21 

La  II 

700 

5206.04  Cr 

3.5 

5215.13 

Er 

II 

4 

5226.36 

Ce  II 

11 

5206.08  Ti 

I 

10 

5215.65 

Nd 

II 

6 

5226.56 

Ti  II 

5206.19  W 

I 

c.,0 

5216.28 

Fe 

I 

J.  u 

5226.88 

Fe  I 

1.6 

5206.26  Ta 

4 

5216.38 

Ce 

1.0 

Cr  I 

8 

5206  44  Eu 

\ 

8 

5216.58 

Th 

II 

12 

Fe  I 

8 

5206.47  Lu 

I 

3.0 

5216.59 

V 

3.5 

5221.bb 

Pt  I 

5 

5206.49  Th 

II 

4 

5216.76 

Pr 

II 

10 

5228.01 

Pr  I 

5206.65  Th 

II 

g 

5217.48 

Gd 

I 

Lc. 

5228.12 

Tb  I 

17 

5206.52  Er 

100 

5218.20 

Cu 

1.6 

5228.24 

Tm  II 

32 

5206  56  Pr 

II 

3.5 

5218.24 

Er 

II 

14 

5228.43 

Nd  II 

1.4 

5206.61  V 

8 

5218.40 

Sm 

8  h 

5228.80 

Sm  I 

1.4 

5206.95  Rh 

9  d 

5218.45 

Ta 

I 

20 

5229.27 

Sr  I 

7 
1 

5207.87  Ti 

I 

5218.66 

Ta 

I 

c 
0 

5229.32 

Er  II 

13 

5207.90  Pr 

II 

4 

5218.52 

Th 

II 

19 

5229.75 

Ce  I 

4 

5207  97  Th 

32 

5219.05 

Pr 

TI 

5 

5230.14 

Ce  I 

900 

5208.44  Cr 

I 

4  c 

5219.10 

Nb 

6 

5230.22 

Co  I 

3.5 

5208.74  Ce 

3.0 

5219.10 

Th 

I 

2.0  c 

5230.27 

Pr 

5208.90  Ce 

I 

5219.40 

Gd 

I 

1  A 
i.D 

5230.62 

Rh  I 

100 

5209.07  Ag 

5 

5219.40  Mo 

{ 

3.0 

5230.80 

Ta  I 

7 

5209.30  Zr 

\ 

32 

5219.67 

Sc 

6 

5230.84 

Ce  I 

2.0 

5209.34  Tb 

II 

14 

5219.71 

Ti 

4 

5231.06 

Mo  I 

8 

5209.92  Sm 

16 

5220.07 

Cu 

9 

5231.16 

Th  I 

3.0 

5210.34  Ce 

II 

50 

5220.11 

Pr 

II 

2.0 

5232.02 

Th 

130 

5210.39  Ti 

7 

5220.30 

Gd 

II 

1.6 

5232.36 

Mo  I 

1.6 

5210.44  Mo 

4 

5221.12 

Sm 

7 

5232.81 

Nb  I 

5 

5210.49  Gd 

II 

5 

5221.54 

Ho 

15 

5232.91 

Ce  II 
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Table  2.    All  Observed  Lines  in  Order  of  "Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

11 

5232.94 

Fe 

I 

7 

5242.99 

w 

I 

2.0 

5253.40 

Ce 

7 

5233.21 

Th 

II 

7 

5243.08 

Ce 

I 

1.6 

5253.45 

Th 

I 

3,U 

W 

I 

CO Ai  /in 

Cr 

I 

cb 

COCX  AU 

La 

I 

2.5 

5233.75 

V 

I 

2.5 

5243.47 

Zr 

3.0 

5253.80 

Sm 

2.0 

5233.79 

u  e 

T 
1 

1.8 

5243.69 

ir  r 

4 

5253.93 

IND 

12 

5233.93 

Gd 

I 

7 

5243.99 

Hf 

I 

3.0 

5254.54 

w 

I 

6 

5234.01 

Ce 

II 

6 

5244.11 

Yb 

I 

1.0 

5254.65 

Co 

I 

n 
O 

V 

I 

Gd 

I 

Q 
O 

COCA    ~7  C 

Gd 

I 

6  h 

5234.18 

Sm 

II 

4  c 

5244.47 

Ho 

I 

6 

5254.84 

Ce 

I 

50 

5234.20 

T  T 
i  X 

10 

5244.51 

e 

5 

5254.92 

ur 

6 

5234.26 

Mo 

I 

1.4 

5244.78 

Ta 

I 

5 

5255.13 

Cr 

I 

40 

5234.27 

La 

I 

2.0 

5245.28 

Ce 

I 

7 

5255.32 

Mn 

I 

C  O  o  /I    -2  1 

Re 

I 

o 

c  n  /I  r    r  1 

Mo 

I 

A 

COCC  AO 
OCDD.HL 

W 

I 

6 

5234.86 

Pd 

I 

28 

5245.92 

Ce 

40 

5255.51 

Nd 

II 

4 

5235.11 

TV* 
1  D 

T 
1 

2.0 

5246.15 

1  1 

13 

5255.80 

CA 
\j\X 

5 

5235.21 

Co 

I 

5 

5246.57 

Ti 

I 

4 

5255.82 

Os 

I 

2.5 

5235.39 

Ta 

I 

6 

5246.87 

Gd 

I 

7 

5255.83 

Ti 

I 

o^io,  1 1 

Ce 

II 

o 

c  o /I  ^  no 

Dy 

II 

3.U 

COCC  QC 

Ce 

5 

5237.05 

Ce 

II 

3.5 

5247.10 

Hf 

II 

16 

5255.95 

Er 

II 

4 

5237.16 

rtn 

T 

y 

7 

5247.31 

1  1 

2.5 

5256.47 

Ujr 

T  T 

4  c 

5237.43 

Nb 

I 

1.6 

5247.35 

u 

II 

48 

5256.90 

Sr 

I 

2.5 

5237.53 

Ta 

II 

24 

5247.56 

Cr 

I 

3.0 

5257.02 

Er 

II 

4  n 

Dii^  /.bo 

Sm 

I 

Q 
O 

CO  /I  7  ^  C 

Th 

II 

/I 

CO C 7  r\A 

U 

II 

0.8 

5237.80 

Rh 

4 

5247.75 

U 

II 

3.0 

5257.07 

Ru 

3.5 

5237.90 

1  n 

T  T 

J.  X 

6 

5247.93 

v^o 

2.5 

5257.35 

JNQ 

28  h 

5238.20 

Mo 

I 

2.0 

5248.12 

Dy 

II 

2.5 

5257.51 

Yb 

II 

6 

5238.49 

Ce 

I 

8 

5248.71 

Tb 

I 

2.0 

5257.62 

Co 

I 

O  Q 

Dil^O.  DD 

Sr 

I 

r 
D 

CO  AO  QL 
3^^0.00 

Re 

I 

CO  C7   Q  C 

La 

I 

11 

5238.58 

Ti 

I 

2.0 

5249.18 

Ce 

32 

5258.33 

Sc 

1.6 

5238.61 

TT 
U 

80 

5249.59 

JNa 

T  T 

Jl  I 

3.0 

5258.36 

1  n 

2.0 

5238.91 

Ce 

3.5 

5249.62 

Ce 

I 

2.0 

5258.39 

Dy 

II 

1.8 

5238.92 

Ir 

I 

2.0 

5249.84 

Pr 

I 

3.0 

5258.40 

Ce 

II 

i.O 

C  O  1  O    Q  7 

Cr 

I 

1  0 
i-.C. 

c  o  c  n  n  n 
OCD  U.UU 

Co 

I 

Q 

7 

CO cQ  n/i 

Mo 

I 

8 

5239.24 

Eu 

I 

1.8 

5250.46 

Os 

6 

5259.36 

W 

2.5 

5239.55 

T  o 

T 
1 

22 

5250.82 

JNa 

T  T 

8 

5259.39 

T  o 

i-ia 

T  T 

28 

5239.79 

Nd 

II 

2.0 

5250.95 

Ti 

I 

60 

5259.74 

Pr 

II 

40 

5239.82 

Sc 

II 

4 

5251.03 

Ce 

9 

5259.91 

Dy 

I 

i.O 

C  O I Q  Ol 

Ce 

II 

3U 

Gd 

I 

3.U 

C  O  CQ  Ql 

Ce 

I 

2.0 

5240.09 

Ce 

7  d 

5251.62 

Nb 

I 

5 

5259.99 

Ti 

3.5 

5240.18 

1  n 

T  T 

5251.81 

JND 

1.0 

5260.17 

JVlO 

1.4 

5240.20 

V 

I 

4 

5251.67 

Ru 

I 

1.6 

5260.44 

Hf 

II 

1.4 

5240.39 

Nb 

I 

6  c 

5251.74 

Pr 

II 

16 

5260.57 

Dy 

I 

Yb 

II 

-7 
/ 

Ho 

I 

o  n 

coc.r\  Di 
D^bU.oi 

Gd 

I 

12 

5240.81 

Y 

I 

36 

5251.92 

Sm 

1.0 

5260.93 

Tm 

II 

2.0 

5240.83 

La 

I 

8 

5251.98 

Ce 

1.2 

5260.98 

V 

8 

5240.87 

V 

I 

10 

5252.11 

Ti 

4 

5261.14 

Mo 

14  h 

5240.88 

Mo 

I 

11 

5252.14 

Gd 

I,  II 

11 

5261.70 

Ca 

3.0 

5242.38 

Ru 

I 

8 

5252.62 

Ce 

II 

9 

5261.71 

Ce 

2.0  c 

5242.67 

Pr 

5 

5252.77 

Sm 

II 

1.6 

5261.75 

Cr 

7  h 

5242.81 

Mo 

I 

3.5 

5253.03 

Nb 

8  w 

5262.11 

Tb 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spe  ctrum 

Characte 

r 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

13 

5262.25 

Ca 

I 

55 

5271.40 

Sm 

I 

2.0 

5279.56 

Yb 

II 

1.2 

5263.21 

W 

I 

13 

5271.53 

Nb 

I 

4 

5279.65 

Mo 

I 

7  1 

bl 

5263.3 

Dy 

DyO 

2.0 

5271.79 

Gd 

6 

5279.71 

Dy 

II 

5263.50 

T  1 
X  1 

2.0 

5271.80 

TV/In 

1  A 
i.H 

5279.82 

1  a 

3.0 

5263.81 

Gd 

I 

13 

5271.88 

Ce 

I 

6 

5280.05 

Zr 

{ 

16 

5263.88 

Pr 

II 

26 

5271.96 

Eu 

I 

1.0 

5280.08 

Th 

II 

44 

5264.15 

Cr 

I 

3.0 

5272.00 

Nd 

0.9 

h 

5280.12 

Rh 

I 

9 

5264.21 

Ce 

I 

1.4 

5272.00 

U 

I 

1.6 

5280.29 

Cr 

I 

/I 
't 

5264.22 

JNa 

3.0 

5272.01 

U  r 

D 

5280.38 

XT 
U 

11 

5264.24 

Ca 

I 

2.0 

W 

5272.07 

Tb 

II 

5 

h 

5280.65 

Co 

{ 

4.0 

5264.75 

Er 

II 

6 

5272.25 

Dy 

II 

3.0 

5280.82 

Ru 

I 

1.4 

5264.92 

Tb 

3.0 

5272.37 

Gd 

I 

13 

5280.86 

Mo 

I 

2.0 

5264.95 

H£ 

II 

7 

5272.48 

Eu 

I 

1.4 

5281.02 

Ta 

I 

c 
D 

5265.15 

KJS 

1.2 

5272.48 

JND 

Q 

5281.05 

1  D 

2.5 

5265.16 

Cr 

I 

1.4 

5272.72 

Pr 

1.8 

5281.38 

Ce 

{ 

28 

5265.56 

Ca 

I 

3.5 

5272.82 

Sm 

II 

2.0 

5281.80 

Fe 

I 

3.5 

5265.67 

Sm 

I 

9 

5272.90 

Er 

I 

7 

5282.07 

Dy 

I 

14 

5265.71 

Ce 

II 

5 

5272.91 

Gd 

4 

5282.39 

Ti 

ID 

5265.72 

65 

5273.43 

T  T 
1  X 

5282.48 

3.0 

h 

5265.74 

Nd 

2.5 

5273.44 

Cr 

10 

5282.82 

Eu 

I 

1.0 

5265.82 

Co 

I 

36 

5274.24 

Ce 

II 

34 

5282.91 

Sm 

I 

14 

5265.98 

Ti 

I 

2.5 

5275.02 

Ta 

I 

26 

5283.08 

Gd 

I 

3.0 

5266.30 

Co 

2.5 

5275.03 

Tb 

13 

5283.45 

Ti 

J 

1^ 

5266.40 

Hi  u 

3.5 

5275.04 

Wf 
£11 

1  n 

i,  u 

5283.49 

3.0 

5266.47 

Ru 

I 

8 

h 

5275.17 

Cr 

I 

4 

5283.63 

Fe 

I 

5 

5266.49 

Co 

I 

6 

5275.31 

Dy 

II 

1.2 

5283.84 

Mo 

I 

5 

5266.58 

Fe 

I 

6 

5275.48 

Ho 

I 

1.8 

5283.89 

Os 

I 

2.5 

h 

5266.64 

Nd 

4 

5275.55 

W 

10 

5284.08 

Ru 

i.  u 

5266.70 

i  n 

160  cw 

5275.56 

rce 

J.O 

5284.39 

1  1 

3.0 

5266.83 

Ru 

I 

3.0 

h 

5275.69 

Cr 

I 

4 

5284.97 

Sc 

I 

2.0 

h 

5267.03 

Ba 

I 

3.5 

5275.78 

Ce 

II 

3.5 

5284.99 

Dy 

II 

8 

5267.13 

Dy 

I 

6 

h 

5276.03 

Cr 

I 

2.5 

5285.26 

Nb 

I 

1.8 

5267.34 

Tm 

II 

2.0 

h 

5276.19 

Co 

8 

5285.63 

Pr 

5268.01 

\jra 

6 

c 

5276.20 

JND 

5285.76 

O  C 

3.0 

5268.52 

Co 

J 

3.0 

5276.26 

Ce 

1.4 

5286.09 

Hf 

I 

6 

5268.78 

Gd 

I 

2.0 

5276.28 

Mo 

I 

6 

5286.68 

Nd 

I 

1.2 

5268.95 

Mo 

I 

4 

5276.42 

La 

I 

3.5 

5286.84 

Ce 

I 

1.2 

5269.27 

Rh 

I 

16 

5276.88 

Nd 

II 

4 

5287.13 

Nd 

ij 

5269.48 

9 

h 

5277.08 

I  D 

U.  o 

5287.19 

ur 

5 

5269.52 

Ce 

I 

2.0 

c 

5277.32 

Pr 

3.5 

5287.25 

Eu 

I 

22 

5269.54 

Fe 

I 

10 

5277.41 

Zr 

I 

1.4 

5287.30 

Tb 

10 

5269.78 

Nd 

II 

6 

5277.50 

Th 

II 

0.8 

5287.57 

Co 

I 

2.5 

5269.92 

Nb 

1.8 

5277.54 

Ce 

0.9 

5287.81 

Co 

6 

5270.09 

Nd 

{ 

6 

5277.70 

Er 

{ 

1.6 

5288.40 

U 

II 

48 

5270.28 

Ca 

2.0 

5278.18 

U 

II 

2.5 

5288.81 

Ti 

8 

5270.36 

Fe 

10 

5278.24 

Re 

4 

5289.25 

Eu 

6 

5270.69 

Nd 

1.6 

5278.43 

Ce 

4 

5289.35 

Pr 

130 

5270.95 

Re 

2.0 

5279.13 

La 

II 

4 

5289.82 

Y 

II 

3.5 

5271.06 

Ce 

3.0 

5279.33 

Er 

II 

3.5 

h 

5289.94 

Sm 

28 

5271.19 

La 

1.4 

c 

5279.43 

Nb 

11 

5290.84 

La 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

o 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

5 

5290.94 

Ce 

I 

10 

5301.25 

Ho 

I 

3.0 

5309.46 

Tb 

I 

3.0 

5291.15 

Tm 

I 

3.0 

5301.40 

Th 

II 

3.0 

5309.50 

Sm 

I 

3.0 

5291.16 

Ru 

I 

2.0 

5301.59 

Dy 

I 

3.0 

5309.68 

Hf 

I 

8 

5291.26 

Eu 

I 

26 

5301.67 

Gd 

I 

1.4 

5309.93 

Ce 

1.8 

5291.31 

Ce 

4 

5301.94 

o  C 

5 

5310.01 

JNa 

12 

5291.67 

Nd 

I 

5 

5301.97 

Zr 

I 

1.8 

5310.04 

U 

3.5 

5292.08 

Mo 

I 

28 

5301.98 

La 

II 

0.5 

5310.20 

Co 

I 

30  c 

5292.10 

Pr 

II 

1.6 

5302.19 

Ce 

3.5 

5310.25 

Th 

II 

1.2 

5292.14 

Rh 

I 

18 

5302.28 

Nd 

II 

8 

5311.12 

Pr 

II 

1.8 

5292.40 

Ce 

5 

5302.30 

XT'  « 

T  T 

9 

5311.40 

CaV 

4  h 

5292.52 

Cu 

I 

2.5 

5302.31 

Fe 

I 

24 

5311.46 

Nd 

II 

30 

5292.63 

Pr 

II 

1.0 

5302.35 

Mb 

I 

3.5 

5311.60 

Hf 

II 

75 

5293.17 

Nd 

II 

1.2 

5302.58 

Os 

I 

4 

5311.84 

Gd 

I 

2.0 

5293.46 

Mb 

I 

3.0 

5302.61 

Nd 

3.5 

5311.88 

U 

II 

4 

5293.68 

11 

5302.62 

T 

T  T 
I  1 

3.0 

5312.00 

1  h 

7 

5294.07 

Ce 

I 

2.5 

5302.70 

Tm 

I 

5 

5312.23 

Sm 

II 

3.0 

5294.32 

Tm 

I 

20 

5302.76 

Gd 

I 

6  cw 

5312.33 

Pr 

II 

8 

5294.64 

Eu 

I 

1.0 

5303.04 

Th 

II 

3.0 

5312.53 

Th 

I 

5 

5294.65 

Sm 

I 

1.6 

5303.15 

Ce 

2.0 

5312.57 

Pd 

I 

5 

5294.82 

ZjT 

7 

5303.21 

JNa 

T  T 
1  1 

2.0  h 

5312.66 

CO 

1.8 

5294.87 

Ce 

5 

5303.23 

Sm 

I 

1.4 

5312.73 

u 

II 

8 

5294.87 

Hf 

I 

3.5 

5303.35 

Ce 

I 

2.0 

5312.88 

Cr 

I 

7 

5295.01 

Ta 

I 

14 

5303.55 

La 

II 

2.5 

5313.39 

Pr 

3.5 

5295.47 

Mo 

I 

6 

5303.85 

Eu 

3.0 

5313.76 

Sm 

I 

13 

5295.63 

fa 

3.5 

5304.02 

T  r> 

i-ia 

3.5 

5313.89 

JVIO 

1.8 

5295.65 

Os 

I 

1.4 

5304.21 

Cr 

I 

3.5 

5313.93 

Ce 

I 

6 

5295.79 

Ti 

I 

3.5 

5304.40 

Lu 

I 

3.5 

5314.40 

Ce 

I 

1.6 

5296.34 

Mb 

I 

1.0 

5304.63 

Th 

II 

4 

5314.55 

Nd 

14 

5296.60 

Ce 

I 

7 

5304.72 

Tb 

1.2 

5314.79 

Rh 

I 

28 

5296.69 

Cr 

6 

5304.86 

Ku 

2.5 

5314.90 

Le 

10 

5296.79 

Zr 

I 

3.0 

5305.56 

Re 

I 

2.5 

5314.99 

Ce 

I 

11 

5297.26 

Ti 

I 

1.4 

5305.57 

Th 

II 

2.0 

5315.04 

Mo 

I 

6  h 

52^1. 3h 

Cr 

I 

4 

5305.88 

Tm 

II 

1.6 

5315.27 

U 

I 

2.5 

5297.74 

Th 

1.2 

5306.26 

Mo 

1.0 

5315.33 

Ru 

I 

5 

5297.83 

Dy 

T  T 

12 

5306.47 

Nd 

T  T 
11 

2.5 

5315.55 

■KTl-> 

JND 

3.0 

5298.06 

Hf 

II 

5 

5306.70 

Gd 

I 

2.0  h 

5315.79 

Gd 

II 

20 

5298.11 

Pr 

II 

48 

5307.12 

Tm 

I 

6 

5316.60 

Nd 

II 

55 

5298.27 

Cr 

I 

26 

5307.30 

Gd 

I 

1.4 

5316.61 

Pr 

I 

3.5 

5298.29 

Ce 

I 

2.5 

5307.46 

Th 

II 

1.2 

5316.78 

Co 

6 

5298.44 

Ti 

1.8 

5307.53 

T  «, 

La 

3.0 

5316.80 

Gd 

T  T 
11 

3.0 

5298.58 

Gd 

I 

2.0 

5307.82 

Hf 

J 

0.8 

5317.01 

Nb 

I 

3.5 

5298.78 

Os 

I 

3.0 

5308.19 

Tb 

I 

2.0 

5317.28 

Re 

I 

2.5 

5298.88 

Nd 

I 

3.0 

5308.28 

Nd 

I 

2.0 

5317.58 

Ce 

I 

1.8 

5299.10 

Ce 

2.5 

5308.32 

Ce 

2.5 

5318.35 

Sc 

II 

2.5 

5300.21 

Tm 

I 

3.0 

5308.42 

Nd 

II 

12 

5318.60 

Nb 

3.0 

5300.58 

Nd 

3.5 

5308.54 

U 

3.0  c 

5318.67 

Ta 

7 

5300.75 

Cr 

7 

5308.55 

Ce 

2.0 

5318.78 

Cr 

1.0 

5300.95 

Yb 

II 

2.0 

5308.96 

Pr 

II 

2.5 

5318.87 

W 

4 

5301.02 

Pt 

5 

5309.02 

Dy 

II 

5 

5319.11 

Nd 

3.0 

5301.06 

Co 

20 

5309.27 

Ru 

11 

5319.23 

Tb 

I 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

4 

5319.24 

Ho 

I 

6 

h 

5329.17 

Cr 

I 

3.0 

5337.43 

Dy 

II 

1.8 

5319.38 

U 

3.5 

5329.26 

U 

I 

5 

5337.53 

Gd 

J 

2.5 

5319.49 

Nb 

I 

2.0 

5329.38 

Th 

II 

1.8 

5337.70 

Ce 

4 

5319.65 

TT  r\ 

HO 

A 

't 

5329.50 

7  w 

5337.90 

Tb 

55 

5319.82 

Nd 

II 

1.4 

h 

5329.72 

Cr 

{ 

5 

5338.01 

Nd 

1.2 

5319.89 

IVfo 

I 

3.5 

h 

5329.74 

Rh 

I 

1.0 

5338.43 

Zr 

I 

1.2 

5320.16 

La 

I 

3.5 

h 

5329.82 

Sr 

I 

3.5  d 

5338.59 

Tb 

I 

26 

5320.60 

Sm 

2.0 

5329.88 

Nd 

I 

2.5 

5338.92 

Tm 

I 

3.0 

5320.78 

Y 

T  T 
11 

Q 

7 

5330.11 

TT  ^ 

HO 

5339.03 

Tm 

3.0 

5320.79 

Nd 

20 

5330.58 

Ce 

II 

11 

5339.41 

Sc 

{ 

8 

5321.09 

Pr 

II 

1.8 

5330.84 

Zr 

I 

1.4 

5339.94 

Fe 

I 

4 

5321.25 

Gd 

I 

3.5 

5331.04 

Tb 

I 

8 

5340.31 

Dy 

I 

2.0 

5321.26 

Zr 

I 

1.2 

h 

5331.08 

Rh 

I 

1.2 

5340.44 

Cr 

3.5 

5321.28 

Ke 

o  c 

5331.47 

CO 

8 

5340.67 

T  n 

La 

T  T 

11 

12 

5321.50 

Gd 

6 

5331.48 

Pr 

II 

2.5  d 

5340.70 

Ce 

1.4 

5321.60 

U 

II 

8 

5331.77 

Sc 

I 

1.0 

5340.74 

Ir 

I 

0.4 

5321.72 

Co 

I 

2.0 

5331.90 

Re 

I 

2.5 

5340.80 

Nb 

I 

26 

5321.78 

Gd 

4 

5331.92 

Gd 

I 

1.8 

5341.03 

Fe 

I 

3.5 

5321.81 

T  T 
1  1 

5332.09 

o  m 

14 

5341.05 

oC 

2.5  h 

5321.82 

Sm 

3.0 

5332.24 

Ce 

11 

5341.05 

Ta 

I 

1.6 

5322.11 

Tb 

II 

3.0 

5332.43 

Nd 

I 

13 

5341.06 

Mn 

I 

3.0 

5322.37 

Gd 

I 

1.2 

5332.58 

Tb 

I 

3.0 

5341.17 

Gd 

I 

4 

5322.69 

Gd 

0.9 

5332.67 

Co 

I 

15 

5341.29 

Sm 

I 

38 

5322.78 

Pr 

T  T 
1  1 

5332.76 

Ke 

1.4  h 

5341.33 

CO 

1.2 

5323.00 

Tm 

II 

3.0 

5332.93 

Ru 

I 

1.6 

5341.50 

Ti 

I 

4 

5323.32 

Ce 

6 

5333.02 

Er 

I 

1.4cw 

5341.6 

Pr 

2.5 

5323.57 

La 

I 

16 

5333.30 

Gd 

I 

3.0 

5341.81 

Gd 

I 

1.6 

5323.92 

Tb 

II 

3.0 

5333.36 

Er 

II 

2.0 

5342.25 

Ta 

I 

7 

5324.18 

TP  ^ 

r  e 

U.9 

5333.65 

CO 

1.8 

5342.55 

Tim 

Fr 

0.8 

5324.26 

Hf 

II 

1.8 

5333.83 

Ce 

6 

5342.71 

Co 

I 

1.2 

5324.47 

Mo 

I 

2.0 

5333.85 

Re 

I 

11 

5342.96 

Sc 

I 

4 

5324.59 

Nd 

I 

3.0 

5334.20 

Er 

II 

28 

5343.00 

Gd 

I 

6 

5324.70 

Dy 

II 

1.6 

5334.23 

Sc 

II 

3.0 

5343.39 

Co 

I 

3.0hd 

5324.99 

S  m 

3.0 

5334.33 

Nd 

1.2 

5343.58 

JND 

5 

5325.14 

Th 

II 

1.8 

5334.67 

Ce 

5 

5343.58 

Th 

I 

1.8  h 

5325.28 

Co 

I 

3.5 

h 

5334.70 

Ru 

I 

1.8 

5343.65 

Nd 

I 

0.6 

5325.95 

Co 

I 

1.0 

5334.79 

Mo 

I 

5 

5343.86 

Pr 

II 

4 

5326.98 

Th 

I 

0.9 

5334.84 

Co 

I 

2.5 

5343.93 

Er 

II 

2.0 

5327.06 

Mo 

3.5 

5334.87 

Nb 

22 

5344.17 

JND 

10 

5327.32 

Gd 

10 

5335.15 

Yb 

II 

3.5 

5344.50 

Er 

II 

5 

5327.46 

Re 

I 

8 

5335.71 

Ce 

I 

0.8 

5344.76 

Cr 

I 

3.0 

5327.71 

U 

8 

5335.93 

Ru 

I 

1.8 

5345.10 

Ce 

14 

5328.05 

Ce 

2.5 

5336.13 

Ta 

\ 

1.6 

5345.10 

Pd 

\ 

18 

5328.05 

Fe 

7 

5336.18 

Ce 

8 

5345.13 

Gd 

6 

5328.30 

Gd 

1.6 

5336.23 

Os 

2.5 

5345.31 

Th 

II 

28  h 

5328.34 

Cr 

10 

5336.55 

Nd 

II 

1.8  d 

5345.67 

Yb 

II 

6 

5328.38 

Ta 

1.2 

5336.81 

Nb 

5345.85 

Yb 

II 

2.5 

5328.53 

Fe 

2.5 

5336.81 

Ti 

II 

7 

5345.68 

Gd 

1.6 

5329.05 

Tb 

1.0 

5337.20 

Mb 

9 

5345.71 

Nd 

II 

3.0 

5329.11 

Nd 

2.5 

5337.37 

W 

65 

5345.81 

Cr 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

1.0 

5346.03 

Os 

I 

6 

5352.05 

Co 

J 

5 

5361.17 

Nd 

II 

1.6 

5346.14 

Tb 

I 

4 

5352.13 

Dv 

J 

32 

5361.47 

Nd 

II 

0.6 

5346.30 

Hf 

II 

4 

5352.20 

Ce 

8 

5361.61 

Eu 

I 

6 

5346.50 

Tm 

II 

1.2 

5352.25 

Os 

I 

5 

5361.66 

Gd 

I 

2.5 

5346.53 

Ce 

1.2 

5352.35 

Mo 

10 

5361.77 

Ru 

I 

1.2 

5347.04 

Th 

II 

18 

5352.40 

Pr 

II 

0.8 

5362.01 

Nb 

I 

3.5 

5347.22 

Yb 

II 

2.5 

5352.84 

Eu 

1.6 

5362.40 

u 

0.8 

5347.49 

Co 

I 

9 

5352.96 

Yb 

II 

6 

5362.56 

Zr 

I 

3.5 

5347.81 

Ce 

I 

22 

5353.26 

Gd 

1.6 

5362.68 

Ce 

2.5 

5347.93 

Tb 

2.0 

5353.28 

Nb 

2.5  h 

5362.77 

Co 

I 

10 

5348.04 

Er 

I 

3.0 

5353.41 

V 

J 

8 

5363.33 

Ce 

I 

4 

5348.08 

Sm 

I 

3.0 

5353.48 

Co 

J 

1.0 

5363.35 

Zr 

I 

32 

5348.32 

Cr 

I 

48 

5353.53 

Ce 

II 

1.0 

5363.62 

Tb 

I 

19 

5348.67 

Gd 

I 

11 

5354.40 

Rh 

1.8 

5363.66 

Yb 

I 

6 

5348.74 

Sm 

I 

2.0 

5354.46  W 

1.6 

5363.82 

U 

II 

4 

5348.95  W 

I 

5 

5354.68 

Ta 

J 

7  hi 

5364.28 

Mo 

I 

0.8 

5349.09 

Co 

I 

7 

5354.73 

Hf 

J 

3.0 

5364.32 

Ir 

I 

4 

5349.09 

Ta 

I 

5 

5354.88 

Mo 

J 

3.0 

5364.39 

Sm 

II 

7 

5349.12 

Lu 

I 

17 

5354.88 

Tb 

I 

1.2 

5364.88 

Fe 

I 

5 

5349.14 

Sm 

I 

6 

5355.10 

Eu 

4 

5365.12 

Nd 

II 

1.6 

5349.20  Ce 

6 

5355.18 

Ce 

J 

9 

5365.38 

Gd 

I 

2.5 

5349.26 

Nd 

I 

1.2 

5355.26  W 

J 

1.6 

5365.89 

La 

I 

40 

5349.30 

Sc 

I 

1.2 

5355.31 

Nb 

J 

1.2 

5365.95 

Ta 

I 

0.8 

5349.31 

Rh 

I 

2.0 

5355.51 

Mo 

I 

2.5 

5366.65 

Ti 

I 

16 

5349.47 

Ca 

I 

2.5 

5355.62 

Ce 

1.6  d 

5366.90 

Ce 

4 

5349.57 

Ta 

I 

2.0 

5355.70 

Nb 

J 

2.0hl 

5367.11 

Mo 

I 

4 

5349.58 

Nd 

I 

24 

5355.75 

Sc 

J 

1.4  h 

5367.46 

Fe 

I 

13 

5349.71 

Sc 

I 

5  h 

5355.88 

Sm 

J 

2.5 

5367.56 

Ce 

1.0 

5349.79 

Mo 

I 

1.6 

5355.96 

Ce 

3.0 

5367.70 

Gd 

I 

1.6 

5349.88  Mn 

I 

60 

5356.10 

Sc 

^ 

1.6 

5368.08 

Ce 

1.8 

5349.92 

U 

2.0 

5356.47 

Rh 

J 

4 

5368.20  Dy 

II 

2.5 

5350.09 

Zr 

II 

4 

5356.48 

Mo 

J 

20 

5368.36 

Sm 

I 

7 

5350.30 

Sc 

I 

20 

5356.98 

Nd 

II 

2.5 

5368.43 

U 

2.5 

5350.35 

Zr 

II 

1.2 

5357.12 

W 

1.2 

5368.70  W 

I 

28 

5350.38 

Gd 

I 

1.6 

5357.19 

Sc 

II 

3.0 

5368.79 

Gd 

I 

2.0  h 

5350.41 

Eu 

I 

5 

5357.20 

Ce 

J 

4 

5368.85 

Er 

5 

5350.44 

Er 

I 

36 

5357.61 

Eu 

J 

1.2 

5368.99 

Pt 

I 

3.0 

5350.44  W 

I 

4 

5357.79 

Gd 

II 

4 

5369.12 

Ce 

I 

2000 

5350.46 

Tl 

I 

8 

5357.86 

La 

2.0 

5369.18 

Sm 

II 

4 

5350.60 

Ce 

1.8 

5358.66 

Yb 

II 

2.0 

5369.26  Dy 

II 

6 

5350.62 

Sm 

I 

3.0 

5358.99 

Pr 

J 

1.4 

5369.39 

Zr 

I 

16 

5350.74 

Nb 

I 

1.6 

5359.18 

Co 

J 

3.5 

5369.48 

Re 

I 

2.0 

5350.90 

Zr 

I 

4 

5359.18 

Gd 

J 

4 

5369.58 

Co 

I 

7 

5351.08 

Ti 

I 

1.4 

5359.19 

Nb 

3.0 

5369.61 

Gd 

I 

1.2 

5351.13 

Th 

I 

2.0 

5359.30 

Ce 

5 

5369.64 

Ti 

I 

2.0 

5351.30 

Ce 

2.5 

5359.48 

Ce 

II 

8 

5369.72 

Tb 

I 

1.8  h 

5351.33 

Yb 

I 

3.0 

5359.95 

Ce 

5  c 

5369.80 

Re 

I 

5  h 

5351.69 

Eu 

I 

10 

5359.99 

Ho 

9 

5369.92 

Gd 

I 

2.0 

5351.90 

W 

I 

34  hi 

5360.56 

Mo 

2.0 

5369.96 

Fe 

I 

2.0 

5351.92 

Zr 

I 

4 

5360.83 

Eu 

3.0 

5370.06 

Sm 

I 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intens  ity 

Wave- 

Element 

Tntp  n  s  1 

±  *    V     XX  ^  X  u  y 

\T(^  — 

VV  d  V  c  — 

Element 

and 

length 

and 

and 

length 

and 

and 

1  P*T1  0"l"Vl 
J.     11^  CIX 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrxim 

in  A 

Spectrum 

1.6 

5370.16 

Nd 

1.0 

5382.94 

u 

I 

8 

5392.94 

Eu 

I 

2.5 

5370.32 

Ce 

3.0 

5383.37 

Fe 

I 

2.0 

5393.18 

Fe 

I 

14 

5370.63 

Gd 

I 

2.5 

5383.43 

V 

32 

5393.39 

Ce 

II 

5370.74 

3.5 

5383.85 

Nd 

T  T 

II 

2.0  h 

5393.85 

Ho 

12 

5371.49 

Fe 

1.0 

5384.04 

Th 

4 

5394.48 

Sm 

II 

2.0 

5371.60 

Ce 

I 

1.6 

5384.08 

Ce 

4 

5394.52 

Mo 

J 

17 

5371.94 

Nd 

II 

/I 

4 

5384.15 

Gd 

I 

8 

5394.67 

Mn 

I 

3.5 

5372.22 

Gd 

II 

3.5 

5384.56 

Ho 

I 

1.0 

5394.76 

Th 

I 

1.6 

5372.37 

Pr 

{ 

3.5 

5384.97 

TT 

Ho 

{ 

6 

5394.84 

Ce 

2.0 

5372.40 

Mo 

3.0 

5385.14 

V 

4 

5395.24 

Ce 

J 

1.6 

5373.01 

Ta 

I 

22 

5385.14 

Zr 

I 

4 

5395.24 

Pd 

I 

2.0 

5373.01 

Tm 

II 

4 

5385.39 

Gd 

J 

5 

5395.58 

Dy 

J 

1.0 

5373.45 

U 

1.0 

5385.54 

U 

3.0 

5395.70 

Ce 

I 

7 

5373.86 

Hi 

\ 

2.5 

5385.65 

Dy 

II 

1.0 

5395.86 

Nb 

2.0 

5374.16 

W 

5 

5385.88 

Ru 

4 

5395.87 

Er 

II 

1.6 

5374.24 

Pr 

I 

12 

5385.90 

Nd 

II 

1.4 

5395.88 

Zr 

I 

1.8 

5375.27 

Nb 

I 

5 

5386.21 

U 

II 

2.5  c 

5395.89 

Pr 

J 

30 

5375.35 

Sc 

8 

5386.35 

Ce 

I 

3.0 

5395.99 

Ta 

I 

3.5 

5375.35 

Th 

II 

3.0 

5386.62 

Th 

1.4 

5396.33 

Nb 

2.0 

5375.77 

Th 

II 

2.5 

5386.65 

Zr 

\ 

1.6 

5396.60 

Ti 

{ 

8 

5375.98 

Tb 

I 

6 

5386.76 

Ce 

2.0 

5396.72 

Nd 

10 

5376.79 

Os 

I 

2.5 

5386.98 

Cr 

I 

8 

5397.09 

Ti 

I 

7 

5376.94 

Eu 

1.8 

5387.57 

Cr 

I 

7 

5397.13 

Fe 

I 

10 

5377.09 

T  « 

La 

T  T 
II 

5 

5387.97 

S  m 

2.0 

5397.38 

Mo 

\ 

10  c 

5377.10 

Re 

2.0 

5388.02 

W 

\ 

2.0 

5397.56 

Ta 

1.2 

5377.44 

Pr 

2.5 

5388.23 

Nd 

16 

5397.64 

Ce 

I 

8 

5377.63 

Mn 

0.8 

5388.30 

Nb 

I 

0.8 

5397.87 

V 

I 

4 

5377.79 

Nd 

1.0 

5388.30 

V 

I 

1.6 

5397.90 

Tb 

5 

5377.84 

Ku 

2.0  c 

5388.51 

1  a 

1.6 

5397.96 

L-e 

2.0  w 

5377.88 

Tb 

II 

1.6 

5388.69 

Mo 

I 

1.4 

5397.97 

w 

I 

2.0  h 

5378.09 

Sm 

I 

4 

5389.18 

Ti 

I 

2.5  h 

5398.26 

Dy 

2.5 

5378.23 

Nd 

I 

7 

5389.30 

Ta 

I 

2.0 

5398.91 

Th 

I 

2.5 

5378.32 

Ce 

2.5 

5389.34 

Hf 

I 

2.5 

5399.04 

Ce 

1.0 

5378.84 

Th 

8 

5389.50 

Gd 

2.5 

5399.12 

JNa 

T  T 
I  I 

4 

5379.10 

Rh 

{ 

11 

5389.58 

II 

4 

5399.49 

Mn 

3.0 

5379.89 

Ce 

1.6 

5389.80 

u 

4 

5399.57 

Ce 

I 

1.6 

5380.01 

La 

J 

3.0 

5389.85 

Sm 

I 

3.0 

5399.94 

Dy 

II 

1.2 

5380.11 

Ce 

1.0 

5389.87 

Yb 

II 

3.5 

5400.20 

Nd 

5 

5380.62 

Y 

5 

5389.99 

Ti 

\ 

2.0 

5400.46 

Tm 

T  T 
11 

11 

5380.99 

La 

II 

0.8 

5390.39 

Cr 

3.0 

5400.47 

Mo 

0.7 

5381.10 

Co 

J 

8 

5390.44 

Rh 

J 

3.5 

5400.61 

Cr 

I 

1.6 

5381.26 

Pr 

II 

6 

5390.46 

Th 

II 

1.2 

5400.95 

Pr 

I 

2.0 

5381.34 

Nb 

1.2 

5390.79 

Pt 

3.0 

5400.95 

U 

II 

6 

5381.40 

Ho 

1.4 

5391.18 

Zr 

8  h 

5401.04 

Ru 

1.6 

5381.70 

Pr 

1.2 

5391.36 

Hf 

II 

3.0 

5401.21 

Ce 

1.0  h 

5381.75 

Co 

5 

5391.88 

Ce 

3.0 

5401.39 

Ru 

6 

5381.92 

La 

II 

1.0 

5391.97 

Tm 

II 

7 

5401.93 

V 

1.6 

5382.37 

Zr 

42 

5392.08 

Sc 

3.0  d 

5402.06 

Tb 

II 

4 

5382.61 

Ce 

4 

5392.58 

Th 

II 

2.0 

5402.24 

Tm 

3.0 

5382.93 

Th 

II 

3.0 

5392.69 

Sm 

16 

5402.51 

Ta 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

^540?  154 

Ce 

2  5 

5411.20 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 
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5548.18 

Th 

I 

6 

5559.22 

Ce 

I 

1.4  h 

r  r~  /  r\   a  a 

5569.29 

Ce 

2.5  d 

5548.20 

Gd 

2.0 

5559.73 

Gd 

I 

1.6 

5569.48 

Mo 

1.8 

5548.31 

7 

5559.75 

Ru 

I 

2.0 

5569.62 

r  e 

1.6 

5548.32 

Ta 

0.6 

5559.88 

Th 

^ 

4 

5569.96 

Nd 

II 

6 

5548.47 

Nd 

II 

1.4  h 

5560.06 

Ce 

10 

5570.33 

Eu 

I 

3.0 

5548.68 

Nd 

1.0 

5560.62 

Os 

I 

1  A 

1.2 

n  n  T  A  OA 

5570.38 

La 

I 

7 

5548.82 

Ce 

3.0 

5560.69 

Gd 

II 

150 

5570.45 

Mo 

7 

5548.95 

Sm 

4  c 

5560.94 

Ho 

I 

3.5 

5570.68 

U 

0.8 

5549.79 

Os 

1.8 

5561.10 

Sc 

3.0 

5571.20 

Th 

3.5 

5550.04 

Ce 

II 

6 

5561.17 

Nd 

2.0 

5571.24 

Sc 

3.0 

5550.09 

Nd 

II 

2.0 

5561.37 

Sm 

0.8  c 

5571.44 

Nb 

1.8 

5550.21 

Gd 

1.6  h 

5561.46 

Ce 

II 

4 

5571.84 

Pr 

II 

2.0 

5550.40 

Sc 

2.0 

5561.46 

Pr 

2.0 

5572.19 

Ce 

20 

5550.40 

Sm 

2.0 

5561.66 

V 

I 

1.4 

5572.47 

Th 
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Character 

in  A 

Spectrum 

ST 

Character 

in  A 

Sp 

ectrum 

Character 

in  A 

Spectrum 

2.5 

5572.53 

Gd  I 

8 

5582.74 

Ce 

5  d 

5591.85 

Gd 

I 

1.2 

5572.82 

Tb  I 

2.0 

h 

5582.98 

Ti 

1.2 

5592.25 

Eu 

I 

3.0 

5572.85 

Fe  I 

5 

5583.68 

Gd 

II 

1.0 

5592.28 

Ni 

I 

0.6 

5573.01 

Mn  I 

1.8 

5583.76 

Th 

II 

6  bl 

5592.3 

Ho 

HoO 

1.2 

5573.07 

U  I 

1.0 

5584.01 

Pr 

7 

5592.42 

V 

1 

3.5 

5573.35 

Th  I 

2.5 

5584.02 

2.0 

5592.67 

Nd 

I 

6 

5573.42 

Sm  I 

7 

5584.44 

Os 

I 

4  h 

5593.38 

Sc 

I 

2.5 

5573.47 

Re  I 

10 

5584.50 

V 

I 

9 

5593.43 

Er 

I 

1.0 

5573.59 

U  I 

4  bl 

5584.7 

Ho 

HoO 

2.0 

5593.62 

Th 

II 

0.7 

5573.68 

Mn  I 

3.5 

5584.72 

Ce 

I 

3.0 

5593.72 

Ce 

T 
I 

2.0 

5573.96 

Ho  II 

2.5 

5584.72 

1.4 

5594.12 

Y 

I 

1.0 

5574.60 

Pr 

3.0 

h 

5585.68 

Ti 

3.5 

5594.13 

Gd 

I 

4 

5574.89 

Sm  I 

1.6 

5586.00 

V 

I 

26 

5594.43 

Nd 

II 

1.4  h 

5575.08 

Ce 

1.2 

5586.16 

Gd 

II 

36 

5594.45 

Ca 

I 

2.0 

5575.19 

Mo  I 

6 

5586.24 

Eu 

I 

0.6 

5594.89 

Nb 

I 

3.0 

5575.50 

Nd  I 

2.0 

5586.32 

nd 

VJvt 

2.0 

5594.92 

Pr 

I 

3.5 

5575.86 

Hf  I 

1.2 

5586.35 

Yb 

I 

7 

5594.94 

Ce 

I 

2.0  d 

5575.98 

Th  I 

1.0 

5586.66 

Tm 

II 

2.0 

5595.07 

Th 

I 

5576.21 

Th  I 

2.0 

h 

5586.72 

Ce 

2.0 

5595.81 

Nd 

0.7 

5576.11 

Fe  I 

4 

5586.76 

Fe 

I 

11 

5595.87 

Ce 

1 

3.5 

5576.13 

Gd  I 

5 

5586.83 

En 

0.6 

5596.32 

Mo 

I 

1.6  c 

5576.16 

Nb  I 

2.0 

5586.96 

Tb 

I 

1.8 

5597.21 

Gd 

II 

0.6 

5576.34 

TTT  T 

W  I 

2.5 

5586.97 

Nb 

I 

2.0 

5597.29 

Pr 

3.0 

5576.70 

Nd  I 

5 

5587.03 

Th 

I 

2.5 

5597.38 

U 

II 

13 

5577.14 

Eu  I 

1.0 

5587.19 

U 

6  bl 

5597.85 

1  1 

1  lU 

2.0 

5577.28 

Ce 

3.0 

5587.61 

Nd 

3.5 

5597.95 

Ce 

I 

12 

5577.42 

Y  I 

2.0 

5587.72 

Th 

II 

24 

5598.47 

Ca 

I 

3.0 

5577.70 

Nd  I 

0.7 

5587.86 

Ni 

I 

r\  I— 

0.5 

5598.47 

Mo 

I 

3.5 

5578.27 

Ce 

2.0 

5587.96 

Nd 

II 

1.2 

5598.75 

Ta 

I 

1.6 

5578.29 

Nb  I 

1.4 

5588.12 

Ce 

2.5 

5598.96 

Le 

T 
1 

1.6 

5578.40 

Ru  I 

5 

5588.20 

R  m 

14 

5599.42 

Rh 

I 

2.5 

5578.66 

Nd 

3.0 

5588.33 

Ce 

I 

2.5 

5599.52 

Ta 

I 

0.5 

5578.73 

Ni  I 

6 

5588.34 

La 

I 

0.8  c 

5599.59 

Nb 

I 

1.0 

5578.81 

Pr  I 

2.5 

5588.47 

Yb 

II 

1.2 

5599.80 

Eu 

I 

3.0 

5578.89 

Ce  I 

70 

5588.75 

Ca 

I 

6  bl 

5600.02 

T  « 

Lia 

LaO 

1.2 

5579.16 

Ti 

2.0 

5588.87 

Th 

0.7 

5600.50 

Os 

I 

3.0 

5579.36 

Th  I 

3.5 

5588.91 

Nd 

5  d 

5600.71 

Dy 

II 

5 

5579.63 

Eu  I 

1.0 

5589.25 

Ce 

0.9 

5600.77 

Hf 

I 

1.6 

5579.76 

Sc  I 

2.0 

5589.56 

Tb 

I 

7 

5600.86 

Sm 

II 

8 

5580.03 

Eu  I 

1.0 

5589.95 

Tm 

II 

0.9 

5601.05 

Mo 

I 

1.4 

5580.66 

Os  I 

10 

5590.11 

Pa 

a. 

5  d 

5601.19 

Er 

I 

1.8 

5580.82 

U  II 

1.0 

5590.13 

Ce 

12 

5601.26 

Ca 

I 

1.6 

5581.08 

Y  I 

1.4 

5590.53 

Ce 

I 

26 

5601.30 

Ce 

I 

2.5 

5581.23 

u 

1.8 

5590.73 

Co 

I 

1.2 

5601.31 

Pr 

1.6 

5581.36 

Tm  I 

0.8 

c 

5590.95 

Nb 

I 

2.0 

5601.38 

V 

I 

3.5 

5581.60 

Nd  II 

1.4 

5590.96 

Y 

I 

6 

5601.43 

Nd 

I 

4 

5581.61 

U  II 

6 

b 

5591.1 

Ho 

HoO 

0.6 

5601.60 

Th 

I 

42 

5581.87 

Y  I 

12 

5591.33 

Sc 

5 

5601.92 

Nd 

I 

12 

5581.97 

Ca  I 

1.2 

5591.58 

Mo 

8  bl 

5602.50 

La 

LaO 

1.2 

5582.40 

Pr  II 

1.2 

5591.62 

Tb 

II 

4 

5602.68 

Nd 

II 
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Spectrum 

2.5 

5602.76 

Mo 

I 

1.6 

5614.01 

Hf 

I 

0.5 

5624.58 

w 

I 

12 

5602.84 

Ca 

I 

4 

5614.30 

Nd 

II 

14 

P  /  A  /I     /  A 

5624.60 

V 

I 

2.0 

5602.91 

U 

II 

2.0 

5614.45 

Gd 

I 

5 

5624.89 

V 

I 

U.  o 

5602.96 

r  e 

8 

5614.72 

L/  e 

T 

1.2 

5625.23 

L-e 

1.6 

5603.14 

Ru 

I 

0.7 

5614.79 

Ni 

I 

0.4  h 

5625.33 

Ni 

I 

2.0 

5603.52 

Nb 

I 

3.0 

5615.32 

Th 

I 

3.5 

5625.55 

Ir 

I 

0.6 

5603.55 

Ru 

I 

2.0 

5615.35 

Nd 

I 

4 

1"  /  A  P     ~7  A 

5625.72 

Nd 

II 

3.0 

5603.65 

Nd 

II 

5 

5615.65 

Fe 

I 

10 

5626.01 

Sm 

I 

U.D 

5603.93 

JND 

^ 

2.0 

5615.68 

1  n 

T  T 
I  1 

4 

5626.01 

V 

J 

1.2 

5603.99 

u 

1.8 

5615.98 

Ce 

I 

2.5bl 

5626.03 

La 

LaO 

2.5 

5604.19 

Sc 

I 

0.8 

5616.19 

W 

5  b 

5626.4 

Ho 

HoO 

1.2 

5604.33 

W 

I 

2.5 

5616.21 

Gd 

II 

9 

5626.52 

Er 

II 

4 

5604.51 

Th 

II 

1.0 

5616.53 

Ce 

0.6 

5626.73 

Th 

II 

5604.94 

V 

1.2 

5616.58 

TT 
U 

T 
1 

2.5 

5627.49 

T 
1 

0.6 

5605.28 

Th 

I 

0.8 

5617.08 

W 

I 

7 

5627.60 

Ho 

I 

0.7 

c 

5605.50 

Ta 

I 

4 

5617.71 

Nd 

II 

28 

5627.64 

V 

I 

3 

5605.64 

Dy 

I 

0.7  c 

5617.71 

Ta 

I 

T  A 

1.2 

l~  /       A     A  A 

5628.02 

U 

II 

8 

5605.64 

Pr 

II 

18 

5617.91 

Gd 

I 

1.0 

5628.20 

Ta 

I 

5605.86 

Hi  U 

1.2 

5618.45 

IVllJ 

T 
1 

1.2 

5628.21 

e 

8 

5606.33 

Y 

I 

0.6 

5618.77 

Mo 

I 

3.5 

5628.24 

Ho 

II 

4 

5606.46 

Ce 

I 

2.5 

5618.81 

Eu 

I 

1.2 

5628.26 

Nb 

I 

1.0 

5606.64 

Tm 

I 

3.U 

5619.00 

Nd 

A  C 

0.5 

C  /  A  O    A  "7 

5628.27 

Hf 

I 

1.2 

5606.68 

Pr 

1.4 

5619.38 

Mo 

I 

3.5bl 

5628.60 

La 

LaO 

1  n 

X.  u 

5606.73 

rtu 

3.0 

5619.44 

irijL 

T 
1 

2.0 

5628.64 

\^  T 

J 

3.5 

b 

5607.1 

Ho 

HoO 

0.8 

5620.04 

Ir 

I 

2.  Obi 

5629.02 

Zr 

ZrO 

1.0 

h 

5607.21 

Re 

I 

1.0 

5620.07 

Pr 

3.0 

5629.17 

Nb 

I 

0.6 

5607.71 

Rh 

I 

3.0 

c / o n  no 

5620.08 

Os 

I 

5  bl 

FT  /  A  A    A  A 

5629.28 

Ti 

TiO 

1.4 

5608.35 

Rh 

I 

10 

5620.14 

Zr 

I 

1.2 

5629.46 

U 

1  ZL 

5608.62 

iViU 

1.8 

5620.25 

rj  r< 
ir  r 

T 
I 

6 

5629.55 

J 

1.2 

5608.86 

u 

1.8 

5620.39 

Ce 

I 

2.  Obi 

5629.58 

Zr 

ZrO 

2.5 

5608.98 

Pr 

24 

5620.54 

Nd 

I 

0.8 

5629.65 

W 

I 

1.4 

5609.23 

Md 

I 

3.0 

5620.68 

Ta 

I 

A  n 

0.8 

r~  /  A  A     "V  A 

5629.79 

Ru 

I 

1.2 

5609.45 

Ce 

I 

5 

5620.78 

U 

I 

38 

5630.13 

Y 

I 

c 

n 

5609.94 

Hj  r 

T 
1 

1.6 

5621.43 

T  T 
11 

0.6 

5630.30 

1  n 

T 
1 

5 

5610.22 

Pr 

II 

2.5 

5621.51 

u 

I 

2.5 

5631.02 

Sc 

I 

1.0 

5610.25 

Th 

I 

1.2 

5621.55 

Tb 

II 

12 

5631,22 

La 

I 

8 

5610.26 

Ce 

II 

7 

5621.79 

Sm 

I 

n  A 

1.0 

5631.26 

W 

I 

1.6 

5610.67 

Th 

I 

4  c 

5621.85 

Pr 

II 

20 

5631.40 

Tm 

I 

D 

5610.89 

TT 
U 

T 
I 

8 

5622.02 

T 
1 

4 

5631.71 

o  n 

T 
1 

5 

5610.92 

Ce 

I 

4 

5622.44 

Eu 

I 

2.5 

5631.97 

W 

I 

6 

5610.93 

Mo 

I 

1.0 

5622.67 

Ce 

5 

5632.03 

La 

I 

7 

5611.82 

Er 

I 

1.4 

5623.00 

Ce 

T  A 

10 

[T  /  O  A    A  r" 

5632.25 

Gd 

I 

1.0 

5612.07 

Th 

I 

10 

5623.05 

Pr 

II 

1.6 

5632.25 

Y 

I 

1.0 

5612.11 

Zr 

I 

3.0 

5623.53 

Zr 

0.9 

5632.46 

V 

I 

1.2 

h 

5612.27 

Re 

I 

1.2 

5623.62 

Nd 

20 

5632.47 

Mo 

I 

1.4 

5613.07 

Mo 

I 

1.2 

5623.75 

Ce 

1.2 

5632.47 

U 

4 

5613.24 

Dy 

I 

1.0 

5623.91 

Y 

3.0 

5632.48 

Ce 

6 

5613.27 

Hf 

I 

0.9 

5624.20 

V 

5 

5632.54 

Eu 

I 

3.0 

5613.64 

Ho 

I 

8 

5624.43 

Pr 

II 

0.4 

5632.77 

Rh 

I 

3.5 

5613.70 

Ce 

II 

1.0 

5624.55 

Fe 

1.4 

5632.89 

Y 

I 
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and 

and 

length 

and 
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Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

1.0 

h 

5633.02 

Pr 

I 

24 

5643.24 

Gd 

I 

2.5  b 

5654.82 

La 

I,  LaO 

5 

5633.09 

Ce 

I 

12 

5644.10 

Sm 

I 

20 

5655.13 

Ce 

I 

3.0 

Gd 

I 

R  AZl/l  1  A 

D*tH.  J.  H 

Ti 

I 

i.-j 

RARR  A9 

Pd 

I 

0.7 

5633.90 

V 

0.8 

5644.25 

U 

8  bs 

5655.9 

Ho 

HoO 

5634.38 

u 

0.4 

5644.48 

W 

1.2 

5656.21 

Ce 

2.0 

5634.49 

Ce 

I 

8 

5644.69 

Y 

I 

3.0 

5656.34 

Sm 

I 

3.0 

5634.86 

Mo 

I 

2.5 

5644.84 

Gd 

II 

1.2 

5656.54 

La 

I 

1.6 

c 

Nb 

I 

Os 

I 

0 
0 

RAR7  AA 

V 

I 

0.5 

5635.50 

W 

1.6 

5645.30 

Nb 

^ 

10 

5657.72 

La 

0  9 

5635.51 

V 

2.0 

5645.39 

Pr 

28 

5657.88 

Sc 

II 

1.6 

5635.71 

Ta 

I 

2.0 

5645.40 

Tm 

I 

1.0 

5657.93 

Th 

I 

7 

5635.76 

Nd 

I 

2.0  c 

5645.75 

Tb 

I 

1.6 

5658.26 

U 

I 

1.6 

DO  JD ,OH 

Ti 

Eu 

I 

D 

DODO,  J<J 

Tm 

I 

0.7 

h 

5636.12 

Co 

4 

5645.88 

Th 

II 

7 

5658.34 

Sc 

II 

3  5 

5636.22 

Er 

J 

12 

5645.91 

Ta 

2.5  h 

5658.48 

Er 

II 

22 

5636.24 

Ru 

I 

7  h 

5646.02 

Dy 

I 

1.2 

5658.83 

Fe 

I 

2.0 

5636.46 

Fr 

6 

5646.11 

V 

I 

7  b 

5658.9 

Ho 

HoO 

2.0 

D OJO,D u 

Tb 

I 

-J.  u 

■^AZIA  "^A 

Sc 

I 

n  A 

R ARQ  n 

D  ODv ,  1.  J. 

Co 

I 

0.8 

5636.80 

U 

3.5 

5646.58 

Ce 

\ 

16 

5659.58 

Ho 

2  0 

5637.30 

Stn 

II 

2.0 

5647.22 

Co 

0.8 

5659.62 

Rh 

J 

5 

5637.39 

Ce 

II 

1.8 

5647.60 

Sc 

I 

1.2 

5659.78 

Ce 

I 

0.8 

5637.41 

Os 

I 

2.0 

5647.98 

Nd 

I 

4 

5659.78 

Nd 

II 

1.2 

h 

U 

-J  DHO,  J_  U 

Rb 

I 

5 

-J D 3  /.  OH 

Pr 

II 

3.5 

5638.19 

Ce 

18 

5648.25 

La 

^ 

20 

5659.86 

Sm 

J 

1  2 

5638.41 

Ce 

0.8 

5648.38 

u 

0.7 

5660.07 

W 

1.2 

5638.63 

Ce 

I 

6 

5648.38 

W 

I 

0.8 

5660.21 

Os 

5 

c 

5638.79 

Pr 

II 

8 

5648.47 

Y 

I 

3 

5660.75 

W 

I 

3.0 

c 

-3  D  J  0.  OU 

Tb 

I 

7 

Ti 

I 

1  9 

RAAl  R4 

Sm 

II 

3.0 

5639.31 

La 

0.6 

5648.98 

Os 

J 

2.5bl 

5661.55 

Ti 

TiO 

13 

5639.53 

Dv 

1.0  h 

5649.37 

Cr 

3.0  h 

5661.56 

Pr 

5 

5639.54 

Nd 

I 

0.5 

5649.56 

Ru 

I 

18 

5662.16 

Ti 

I 

6 

5639.75 

Th 

II 

6 

5649.56 

Sc 

I 

1.4 

5662.19 

Pr 

II 

2.0 

DDHU.  i  i 

Ce 

U.J 

RA/IQ  7n 

JDH7,  /  U 

Ni 

I 

9  n 

RAA9  4A 

Nd 

I 

3.0 

5640.18 

Ta 

14 

5650.13 

Mo 

7 

5662.91 

Ti 

1  2 

5640.33 

TJ 

5 

5650.60 

Ce 

50 

5662.94 

Y 

II 

10 

5640.34 

Er 

I 

1.2 

5650.83 

Hf 

I 

1.2 

5663.18 

Ce 

1.4 

5640.34 

Pr 

I 

1.0 

5651.11 

Eu 

I 

1.4 

5663.48 

Ce 

I 

6 

-3  OH  u,  0^ 

Ho 

n  7 

RAm  ft7 

Mo 

I 

J,  uiib 

D00J9  0 
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3  /  /  X. y 3 

Ta 

I 

1  4 
X.H 

R789  "^A 
3 / O^, 3D 

Tm 

II 

1  ? 

^7A1  P.d 

D  /  DX.  OH 

La 

J 

X.  H 

c,771  Qa 

D  1  1  X. y O 

Ce 

II 

4 

^789  44 

3  /  O^.HH 

Ce 

0.8 

5761.88 

u 

3.5 

5772.22 

Ce 

I 

1.0  1 

5782.60 

K 

I 

1.6 

5762.08 

Nd 

J 

5 

5772.42 

V 

I 

0.8 

5782,61 

V 

I 

H  11 

c;7A9  97 

Ti 

I 

11  hi 
X  X  Ul 

^117  74 

Sc 

ScO 

1  4 
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1 1 

8 

5825.87 

Nd 

II 

1.0 

5839.05 

U 

1.2 

5848.86 

Ce 

30 

5826.28 

Ba 

I 

3.5 

5839.38 

Ce 

I 

1.2  h 

5848.86 

Mo 

I 

3.5 

5826.74 

Nd 

I 

2.5 

5839.47 

Ho 

I 

1.0 

5848.95 

La 

II 

48 

5826.79 

Er 

I 

1.2 

5839.79 

La 

I 

8  bl 

5849.07 

Sc 

ScO 

1.8 

5827.56 

T  « 

La 

1.6 

5839.95 

Lr 

I 

5  b 

5849.4 

TT  >-s. 

Ho 

TT 

HoO 

1.6 

5828.02 

U 

1.2 

5839.99 

Mo 

I 

1.0 

5849.68 

Ta 

I 

0.6 

5828.06 

Ru 

I 

2.0 

5840.12 

Pt 

I 

3.5  h 

5849.73 

Mo 

I 

0.8 

5828.55 

Ir 

I 

5 

5840.47 

Gd 

II 

11 

5850.06 

Er 

I 

6 

5829.72 

La 

I 

2.0 

5841.14 

Er 

I 

0.8 

5850.32 

V 

I 

1.4 

5830.03 

Ce 

1.6 

5841.84 

u 

6  c 

5850.65 

Pr 

II 

0.5 

5830.08 

Co 

I 

1.6 

5842.23 

Hf 

II 

6 

5851.06 

Ce 

I 

2.0 

5830.13 

Ce 

9 

5842.39 

Nd 

II 

7 

5851.07 

Tb 

I 

4 

5830.51 

Sm 

I 

2.5 

5842.47 

Nb 

I 

3.0  h 

5851.52 

Mo 

I 

1.8 

5830.72 

Nd 

I 

0.7 

5842.49 

Os 

I 

2.6 

5851.56 

W 

I 

4  h 

5830.72 

V 

3.0 

5842.60 

S  m 

T  T 
11 

20 

5851.63 

Go. 

T 
1 

4 

5830.97 

Pr 

3.0 

5842.97 

Tb 

I 

1.0 

5852.03 

U 

40  cw 

5830.98 

Eu 

I 

1.2 

5843.11 

Ce 

I 

2.5  h 

5852.27 

La 

I 

6 

5831.02 

Sm 

II 

1.8 

5843.23 

Nd 

2.0 

5852.34 

Ti 

2.0 

5831.39 

Ce 

2.0 

5843.29 

U 

II 

4 

5852.63 

Pr 

3.0 

5831.58 

Kn 

4 

5843.75 

Le 

T 
1 

0.6 

5852.68 

1  n 

T 
1 

3.0  h 

5831.74 

Sm 

II 

3.0 

5843.76 

Sm 

I 

3.5 

5853.07 

Ce 

10 

5831.93 

Ce 

I 

1.0 

5843.92 

U 

2.5 

5853.36 

Ce 

I 

10  h 

5832.01 

Dy 

II 

3.5  c 

5843.94 

Ta 

I 

3.5 

5853.67 

Ce 

I 

1.4 

5832.27 

Y 

3.5  h 

5844.41 

Dy 

II 

280 

5853.68 

Ba 

II 

1.6 

5832.39 

U 

3.0  c 

5844.64 

Pr 

2.5 

5853.93 

U 

1.2  h 

5833.21 

Ru 

3.5 

5844.66 

Nd 

I 

1.0  c 

5854.43 

Pr 

1.2 

5833.59 

W 

2.5hs 

5844.7 

Cs 

I 

1.6 

5854.52 

Yb 

I 

7  h 

5833.85 

Dy 

II 

0.8 

5844.84 

Pt 

I 

5 

5855.24 

Gd 

II 

1.2 

5833.95 

Er 

II 

3.5 

5845.00 

Pr 

II 

13 

5855.32 

Er 

I 

2.0 

5834.00 

Yb 

II 

1.8 

5845.03 

La 

I 

5 

5855.56 

Dy 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

len  p'tli 

and 

Character 

in  A 

Spe  ctrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

6 

5855.58 

La 

I 

1.2bl 

5869.50 

La 

LaO 

10 

5882.30 

Ta 

I 

4 

5856.08 

Pr 

9 

5869.50 

Zr 

I 

0.6 

5882.72 

Mo 

I 

26 

5856.22 

Gd 

I 

1.2 

5869.95 

La 

3.0 

5882.78 

Nd 

II 

1.0 

5856.62 

w 

1.4 

5870.54 

Tn 

T  T 
11 

1.0 

5882.92 

Os 

I 

5 

5856.92 

Pr 

7 

5870.62 

Tb 

8 

c 

5882.99 

Ho 

I 

4 

5856.96 

Gd 

II 

1.2 

5870.85 

Ce 

3.5 

5883.29 

Nd 

I 

5 

5857.13 

Ce 

I 

5 

5870.85 

Ho 

1.4 

5883.66 

Hf 

I 

22 

5857.46 

Ca 

3.0 

5870.95 

U 

II 

3.0 

c 

5884.70 

Pr 

I 

3.5 

5857.52 

Nd 

T  T 
11 

3.0 

5871.04 

XT  J 

Nd 

1 

5885.62 

Zr 

I 

0.8 

5857.76 

Ni 

5 

5871.06 

Sm 

J 

1.2 

5885.70 

Th 

I 

10 

5857.76 

Os 

I 

8 

5871.61 

Ce 

2.5 

5886.24 

Nd 

I 

^  r~ 

2.5 

5858.15 

Ce 

I 

1.6 

5871.67 

Er 

II 

5 

5886.46 

Gd 

I 

32 

5858.27 

Mo 

1.0 

5871.83 

Y 

I 

3.0 

5886.48 

Er 

II 

2.0  h 

5858.56 

Ce 

T  T 

II 

16 

5872.35 

Er 

1.0 

5886.95 

U 

1.0 

5858.83 

Y 

TO 

6 

5872.98 

Eu 

II 

0.6 

5887.36 

Ir 

I 

6 

5858.91 

Nd 

I 

2.0 

5873.52 

Er 

J 

8 

b 

5887.38 

Sc 

ScO 

1.0 

5859.19 

U 

2.0 

5873.87 

Pr 

3.5 

5887.91 

Nd 

I 

5 

5859.39 

Ce 

1.4 

5873.88 

Ce 

50 

5888.33 

Mo 

I 

1.4 

5859.67 

Th 

II 

1.6 

5874.00 

La 

T  T 

II 

2.0 

5888.50 

Ce 

8 

5859.69 

Pr 

II 

7 

5874.21 

Sm 

2.0 

h 

5888.68 

Ti 

16  c 

5860.28 

Ho 

I 

1.0 

5874.23 

W 

I 

2000 

5889.95 

Na 

I 

2.0 

5860.42 

Sm 

II 

1.6 

5874.70 

Nb 

I 

1.4 

5890.48 

Co 

I 

2.5 

5860.64 

Os 

3.5 

5874.73 

La 

I 

3.5 

5891.41 

Sm 

I 

1.4 

5860.73 

Er 

T  T 

II 

3.0 

5874.73 

Pr 

\ 

0.7 

5891.45 

Th 

I 

5 

5860.73 

Gd 

II 

1.2 

5875.10 

Sm 

4 

5891.53 

Nd 

II 

5 

5860.78 

Sm 

I 

0.8 

5875.66 

W 

I 

0.7 

h 

5891.56 

Mo 

I 

3.5  h 

5860.79 

Lu 

I 

1.8 

5875.92 

Sm 

I 

1.2 

5891.61 

W 

I 

1.8 

5860.97 

Eu 

I 

1.6 

5876.14 

Y 

YD 

5 

5892.23 

Pr 

II 

1.2 

5861.38 

Mo 

1.6 

5876.59 

Mo 

1.4 

5892.29 

Mo 

1 

10 

5862.51 

Ce 

{ 

6 

5877.26 

Gd 

II 

1.4 

5892.48 

Ce 

I 

0.6 

5863.43 

U 

19 

5877.36 

Ta 

I 

4 

c 

5892.56 

Ho 

I 

6 

5863.71 

La 

II 

1.6 

5877.63 

La 

I 

0.8 

5892.88 

Ni 

I 

3.0  h 

5864.42 

Ho 

I 

0.8 

5877.79 

Nb 

4 

5893.19 

Ce 

I 

2.0 

5864.63 

"117 

w 

3.0 

5877.83 

JNa 

T  T 

11 

3.0 

h 

5893.38 

JVlO 

T 
1 

1.0 

5864.77 

Eu 

\ 

1.2 

5877.99 

La 

2.0 

5893.44 

Nb 

I 

4 

5865.06 

Nd 

II 

2.5  d 

5878.08 

Ce 

1.2bh 

5893.57 

La 

LaO 

0.8 

5866.30 

Lu 

I 

3.0 

5878.11 

Pr 

1.6 

b 

r  on  o    n  /I 

5893.94 

Y 

YD 

1.2bl 

5866.42 

La 

LaO 

1.8 

5878.11 

Sm 

II 

3.0 

5894.06 

Ir 

I 

38 

5866.46 

Ti 

4  d 

5878.90 

Ce 

2.0 

5894.29 

Pr 

3.0 

5866.47 

Nb 

\ 

3.0 

5879.07 

Pr 

\ 

5 

5894.85 

La 

I 

1.2 

5866.61 

Ta 

I 

7 

5879.25 

Pr 

II 

3.0 

5895.16 

Sm 

I 

4 

5867.08 

Nd 

I 

3.0  b 

5879.6 

Ho 

HoO 

1.0 

POOF  on 

5895.31 

Eu 

I 

9 

5867.79 

Sm 

28 

5879.80 

Zr 

2.0 

5895.33 

U 

7  h 

5868.10 

Dy 

II 

1.6 

5879.96 

Y 

18 

5895.65 

Tm 

I 

4 

5868.27 

Zr 

1.2 

5880.22 

W 

1000 

5895.92 

Na 

I 

6 

5868.61 

Sm 

6 

5880.31 

Ti 

1.2bh 

5896.67 

La 

LaO 

0.8 

5868.76 

Mo 

5 

5880.64 

La 

II 

0.5 

5897.23 

Yb 

II 

7 

5868.83 

Pr 

II 

13 

5881.14 

Er 

6 

5897.39 

Sm 

II 

3.5 

5868.90 

Nd 

0.6 

5881.53 

Mo 

4 

5897.62 

Gd 

II 

3.0 

5869.33 

Mo 

0.8 

5882.30 

Ir 

1.2 

5897.72 

Ce 
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Table  2.     All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

m  A 

Spectrum 

Character 

in  A 

Spectrum 

1.4 

5898.10 

Ce 

0.6 

5908.95 

Os 

I 

1.0 

5922.79 

Nd 

I 

1.2 

5898.78 

Mo 

I 

3.0 

5909.04 

Sm 

I 

3.0 

5923.34 

Sm 

I 

3  O  /O.  Ol. 

Mo 

I 

D 

^  /  U  7.  £.  _J 

Er 

I 

0.6 

h 

I 

1.8 

5898.78 

U 

J 

6 

5909.86 

Ce 

1.2bh 

5923.97 

La 

LaO 

3.5 

5898.84 

Th 

4 

5909.87 

Nd 

11 

J.  X 

2.5 

5924.05 

7 

5898.96 

Sm 

I 

0.8 

5909.94 

Eu 

I 

2.5 

5924.54 

Dy 

II 

22 

5899.32 

Ti 

I 

1.6 

5910.10 

Tb 

I 

3.0 

5924.57 

V 

I 

c.,  D 

conn 

IJ  O  V  7.  HO 

Tm 

I 

A 
u 

-J  /  X  U.  X  ^ 

Ce 

I 

3.0 

cqoA  AA 

_J  7  ^  H.  U  U 

Sm 

I 

2.0 

5899.49 

Nd 

1.2 

5910.83 

Sm 

2.0 

5924.87 

Ce 

1.2 

5899.70 

16 

5911.45 

Gd 

II 

A.  X 

11 

5925.13 

Zr 

2.5 

5900.43 

Nd 

II 

0.5 

5912.12 

Mo 

I 

0.8 

5925.30 

Eu 

I 

9  cw 

5900.62 

Nb 

I 

1.6  b 

5912.19 

Y 

2.0 

h 

5925.47 

U 

I 

1. 

c,Qnn  A7 

7  UU,  D  / 

Ce 

I 

n  A 

CQ-l  T  CQ 
-J  /  X  ^1 .  / 

Tm 

I 

1.6 

cqpc  og 

Th 

II 

0.8 

5900.75 

La 

4 

5912.61 

Sm 

J 

1.2 

5925.90 

Ta 

4 

5901.09 

Zr 

J 

5 

5912.91 

Ce 

6 

5926.30 

Ce 

J 

1.2 

5901.23 

W 

6 

5913.55 

Gd 

II 

2.5 

h 

5926.36 

Mo 

I 

4 

5901.32 

Ce 

I 

3.0 

5913.56 

Sm 

I 

1.0 

5926.47 

Hf 

I 

Mo 

I 

3  5 

/  X  H.  ^  / 

Th 

II 

1.8 

Eu 

I 

1.8 

5901.58 

Tm 

1.0 

5914.40 

Nd 

1.6 

5926.87 

Ru 

J 

7 

5901.91 

X  a. 

J 

1.4 

5914.68 

Th 

1.4 

5927.41 

Nb 

vi  yj 

1.2 

5901.96 

La 

II 

1.2 

5914.84 

Ce 

I 

1.2 

5927.71 

La 

II 

3.0 

5902.09 

Er 

II 

5 

5915.17 

Dy 

II 

7  bl 

5928.10 

Sc 

ScO 

-3 

Tb 

I 

^  7  X  J  .  J?  X 

Pr 

I 

9 

Z)/L.  O.  J/H 

Ce 

I 

2.0 

5902.50 

U 

20 

5915.40 

U 

1.6 

5928.49 

La 

4 

5902.60 

S  m 

1.4 

5915.54 

Co 

J 

1.2 

5928.58 

W 

3.5 

5902.66 

w 

I 

2.0 

5915.56 

Sm 

I 

10 

h 

5928.88 

Mo 

I 

2.5 

5902.96 

Y 

I 

5 

5915.74 

Eu 

I 

1.8 

5929.33 

U 

I 

1  8 
±.o 

Eu 

I 

X.  u 

cg-j  c  no 

-J  7  X  J.  7  O 

Pr 

I 

2.0 

cqoq  en 

Ce 

3.5 

5903.13 

Pr 

2.0 

5916.36 

Sm 

3.0 

5929.84 

Ce 

J 

5 

5903.33 

T  i 

X  X 

2.0 

5916.46 

F.r 

8 

5930.29 

Gd 

4 

5903.50 

Sm 

II 

2.5 

5916.51 

Ta 

I 

24 

5930.62 

La 

I 

2.0  c 

5903.80 

Nb 

I 

5 

5916.77 

Gd 

I 

5930.68 

La 

I 

Os 

I 

J. -3 

SQl 7  A^ 

La 

I 

1.2 

cq-^n  A? 

Ta 

I 

5 

5904.07 

Gd 

II 

4  bl 

5918.04 

Sc 

ScO 

3.5 

5930.67 

Pr 

2.5 

5904.29 

Hn 

XXV-I 

0.8 

5918.54 

Rh 

Xvll 

1.8 

5931.05 

Ta 

1.2 

5904.30 

La 

I 

11 

5918.55 

Ti 

I 

1.6 

b 

5931.10 

Y 

YO 

4 

5904.45 

Pr 

II 

7 

5918.95 

Ta 

I 

1.6 

5931.68 

Ta 

I 

1  n 

-J  7  U  H.  -J  U 

Gd 

I 

J.  J 

J  7  X  7.  X  X 

Sc 

I 

0.8 

Tm 

1 

3.5 

5904.71 

Tb 

3.0 

5919.33 

Sm 

II 

2.5 

5932.16 

Ce 

2.5 

5906.01 

Cp 

4 

5919.34 

Rii 

xvu. 

3.5 

5932.18 

O  111 

J 

2.5 

5906.05 

Sm 

I 

1.0 

5919.86 

Re 

I 

2.0 

5932.38 

Ru 

I 

6 

5906.07 

Er 

I 

5 

5920.44 

Ce 

I 

1.4 

5932.44 

U 

II 

J,  u 

Nd 

II 

cQpn  7A 

Pr 

I 

3.5 

cq^?  qn 

Sm 

II 

1.0 

5906.84 

Os 

{ 

7  c 

5920.78 

Tb 

4 

5933.50 

Er 

0.6 

5907.31 

Rh 

1.2bh 

5920.84 

La 

LaO 

1.8 

5933.58 

Ce 

1.2 

5907.49 

Ce 

3.0 

5921.01 

Sm 

4 

5933.69 

Hf 

5 

5907.64 

Ba 

3.0 

5921.22 

Nd 

3.5 

c 

5933.71 

Ho 

1.2 

5908.38 

Yb 

II 

6 

5921.45 

Ru 

1.4 

5933.85 

U 

2.5bl 

5908.61 

Zr 

ZrO 

8 

5921.76 

Ho 

2.0 

c 

5934.16 

Nb 

3.5 

5908.67 

Pr 

14 

5922.12 

Ti 

10 

d 

5934.44 

Ce 
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Table  2.     All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

0.9 

5934.46 

u 

2.5 

5947.64 

Ce 

I 

1.2 

5963.36 

Ce 

I 

3.0 

5934.75 

Nd 

II 

8  cw 

5948.03 

Ho 

I 

6 

5963.76 

Eu 

I 

8 

5935.20 

Zr 

I 

1.4  h 

5948.30 

La 

II 

6 

1 

5964.50 

Dy 

I 

5 

5935.24 

La 

\ 

1.2 

5948.57 

u 

{ 

1.8 

5964.'64 

Ce 

0  7 

Co 

1  6 

5949.64 

Nd 

1.2 

5965*30 

La 

1.4 

5935.54 

Ta 

I 

2.0  c 

5949.79 

Pr 

I 

0.6 

5965.57 

Mo 

J 

2.0 

5935.90 

Tm 

J 

1.6 

5950.02 

Y 

J 

9 

5965.71 

Sm 

II 

4 

5936.22 

La 

II 

1  0 

5950.21 

Re 

I 

19 

5965.84 

Ti 

1  4 

5936.31 

Pr 

2  5 

5950.*61 

Ce 

5 

5965*86 

w 

0.6 

Ru 

J 

0.6 

5951.15 

Ru 

{ 

22 

5966  07 

Eu 

II 

8 

5936.84 

Gd 

I 

2.5 

5951.17 

Tb 

I 

8 

5966.26 

Ce 

J 

1.6 

5937.09 

Tb 

J 

1.2 

5951.21 

Ce 

J 

32 

cw 

5967.10 

Eu 

J 

1  6 

5937.20 

Er 

II 

5 

5951.28 

Pr 

II 

8 

5967.34 

Tb 

II 

6 

5937.71 

Gd 

\ 

5 

5951.60 

Gd 

T  T 

II 

10 

5967!84 

Pr 

T  T 

II 

10 

Dyj  1 , 1 c 

Ce 

2  0 

5951.78 

Ta 

7 

bl 

5968.25 

Sc 

ScO 

7 

5937.82 

Ti 

J 

1.6 

5951.78 

Tb 

J 

1.0 

h 

5968.43 

Eu 

J 

1.0 

5937.91 

Mo 

I 

1.8 

5951.78 

Pr 

0.5 

5968.48 

Mo 

J 

2  0 

5938.44 

Ce 

I 

1  8 

5952.05 

U 

II 

6 

5968  70 

Er 

1  4 

5938.83 

Th 

28 

5953!l7 

T 1 

5 

h 

5968  82 

S  m 

T  T 

II 

5 

c Q T  Q  on 

Sm 

II 

1  8 

5953.49 

Eu 

J 

4 

5969.19 

Sc 

6  bl 

5939.08 

Y 

TO 

1.8 

5953.84 

Eu 

II 

1,8 

5969.49 

Sm 

I 

5  c 

5939.38 

Tb 

1.2 

5953.97 

W 

I 

1.8 

h 

5969.77 

Re 

I 

10 

5939.76 

Ta 

2.0 

5954.28 

Eu 

I 

2.0 

h 

5970.10 

Sr 

14 

5939.91 

Pr 

T  T 
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Sm 

1.0 

6116.98 

Co 

I 

70  bl 

bU  /V. 3U 

Sc 

ScO 

3.0 

6100.38 

La 

II 

2.0  c 

6118.02 

Pr 

1 

1.2 

/  n~70  c  o 
bU  /v.DO 

Mo 

I 

8 

6101.58 

Ta 

1.6 

6118.55 

Ce 

1.8 

/  n  o  n  '2  "7 

Ce 

1.6 

6101.75 

Nd 

8 

6118.78 

Eu 

5 

bUoU.bb 

Gd 

II 

1.6 

6101.77 

u 

{ 

1.8 

6118.89 

Ce 

J 

0.6 

6081.27 

Mo 

I 

2.5 

6101.87 

Mo 

42 

6119.52 

V 

I 

1.8 

bUol.iio 

Ce 

I 

36  bl 

6101.87 

Sc 

ScO 

1.0 

6119.74 

Ce 

I 

34 

/,  n  D 1  /I  /I 
bUol.44 

V 

I 

2.5 

6101.96 

Sm 

2.5 

6120.55 

Th 

II 

2.0 

bUoi.HO 

w 

I 

0.9 

6102.60 

Th 

4 

6120.83 

Zr 

13 

/,  n  Ql  "7Q 

bUoi. /7 

Ho 

I 

34 

6102.72 

Ca 

J 

3.5  h 

6121.01 

Ti 

J 

2.0 

6082.44 

Co 

I 

3.0 

6102.72 

Rh 

14 

6121.91 

Zr 

16 

bUo^.o4 

Eu 

I 

3.0 

6103.37 

S  m 

95 

6122.22 

Ca 

6 

bUo't.ii: 

S  m 

I 

320 

6103.64 

Li 

2.0  c 

6122.24 

Pr 

I 

1.6 

/  n  Q  /I  "2  /I 
bUo4.^4 

Tb 

T  T 

II 

2.5 

6104.29 

Tb 

T  T 

II 

1.0 

6122.65 

Co 

J 

1.2  h 

bUo't.07 

La 

I 

2.5 

6104.57 

Th 

II 

2.5 

6122.75 

Sm 

4 

6085.04 

I 

1.6 

6105.20 

Er 

T  T 

II 

3.0 

6123.60 

Sm 

T  T 

II 

11 

Lr\QC    O  "2 

bUoD.Z  J 

Ti 

I 

1.4 

6106.06 

Tb 

II 

5 

6123.67 

Ce 

1.0 

on;  o u 
bUoD.Zb 

Th 

II 

2.0 

6106.76 

Pr 

1.0 

6124.31 

Ce 

1.2 

/not;  Q  c 
b  UoD.OD 

Pr 

2.0 

6106.98 

V 

4 

6124.67 

Eu 

I 

2.5 

bUob.  iD 

Pr 

1.2 

6107.27 

La 

\ 

7 

6124.84 

Zr 

0.8 

tj  U  O  U«  U  _J 

Co 

I 

1.4 

6107.71 

Nb 

2.0 

6124.88 

Sm 

II 

2.5 

6087.25 

Th 

II 

9  bl 

6107.82 

Y 

YO 

4 

6125.32 

Er 

2.5 

6087.34 

U 

II 

0.8 

6108.12 

Ni 

6 

6126.09 

La 

II 

6 

6087.51 

Pr 

II 

4 

6108.15 

Eu 

11 

6126.22 

Ti 

3.5 

6088.00 

Y 

I 

1.6 

6108.41 

Nd 

II 

2.0 

6126.33 

Sm 
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Spe  ctrum 
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in  A 

Spectrum 

2.0 

6127.05 

La 

I 

1.2 

6143.94 

w 

I 

3.0 

6160.42 

Sm 

II 

3.0 

6127.15 

Dy 

I 

T  O 

1.8 

6144.53 

Os 

I 

6  1 

6160.76 

Na 

I 

5  bl 

6127.38 

Y 

TO 

5 

6144.56 

Ta 

I 

17 

6161.19 

Pr 

II 

55 

6127.44 

Li  r 

T 
1 

1.0 

6145.30 

T  o 

3.0 

6161.29 

La 

1.4 

6127.77 

U 

I 

3.5  c 

6145.81 

Re 

I 

140 

6162.17 

Ca 

I 

0.7 

6128.06 

Rh 

I 

3.0 

6146.22 

Ti 

I 

2.0 

6162.17 

Ce 

I 

2.0 

/TOO    O  ~7 

6128.2  / 

W 

I 

2.5 

6146.42 

Ce 

I 

3.0bl 

6162.23 

Ti 

TiO 

1.4 

6128.34 

V 

I 

1.4 

6146.53 

La 

II 

3.0  h 

6163.76 

Ca 

I 

6 

6129.56 

T  r> 

Lia 

T  T 
1  1 

5 

6146.82 

Ke 

2.5 

6164.32 

Nb 

2.5 

6129.72 

U 

I 

2.0 

6147.85 

Ce 

I 

0.7 

6164.50 

U 

{ 

1.0 

6130.13 

Ce 

2.5 

6148.13 

Nb 

I 

1.6 

6164.51 

Sm 

II 

1.6 

613U.62 

Sm 

I 

6 

6148.25 

Pr 

I 

T  /I 

1.4 

6164.77 

U 

0.6 

6130.63 

Mo 

I 

75  bl 

6148.36 

Y 

TO 

55  bl 

6165.08 

Y 

TO 

1.2 

6131.54 

T 
I 

20  b 

6148.70 

O  C 

o  CU 

1.6 

6165.26 

F  r 

4  d 

6132.00 

Ce 

4 

6149.10 

Sm 

II 

2.0 

6165.47 

Ce 

95  bl 

6132.06 

Y 

YD 

3.0 

6149.28 

Nd 

I 

6 

6165.70 

La 

I 

1  o 

l.o 

/TOO    /  T 

613^.61 

U 

1.4 

6149.30 

Er 

II 

2.5 

6165.84 

Sm 

I 

2.5  d 

6133.47 

Nd 

I, II 

1.0 

6149.58 

Ce 

24 

6165.95 

Pr 

II 

8  cw 

6133.60 

nO 

2.0 

6149.74 

1  1 

6  h 

6166.44 

Ca 

3.0 

6133.63 

Dy 

I 

13 

6150.15 

V 

{ 

2.5 

6166.67 

Nd 

II 

4 

6134.39 

La 

I 

8 

6151.72 

Y 

TO 

1.6  h 

6168.33 

Sm 

II 

1.4 

6134.39 

Tb 

II 

2.5 

6151.73 

Ce 

I 

13 

6168.43 

Dy 

I 

28 

6134.55 

Zr 

I 

1.2 

6151.99 

Th 

I 

7 

6169.05 

Ca 

I 

8 

6135.04 

V 
X 

0.8 

6152.25 

TT 
U 

14  h 

6169.56 

ua 

20 

6135.38 

V 

I 

2.5 

6152.54 

Ta 

I 

5 

6169.82 

Th 

I 

2.0 

6135.52 

Ce 

3.5 

6152.58 

Yb 

II 

3.5 

6170.05 

Er 

II 

3.U 

Sm 

I 

n  o 
l.o 

6153. /3 

W 

I 

6 

6170.36 

V 

I 

3.0 

6136.62 

Fe 

17  b 

6153.93 

Sc 

ScO 

1.2 

6170.46 

Ta 

1.4 

6137.00 

i  D 

T  T 

J.  1 

3.0  1 

6154.23 

jNa 

4 

6170.49 

JNu 

T  T 
I  I 

1.0 

6137.23 

Ce 

10 

6154.50 

Ta 

I 

3.5 

6171.85 

U 

2.0 

6137.70 

Fe 

I 

1.8 

6154.86 

W 

I 

1.2 

6171.88 

Tb 

2.5 

/TOO  r\  n 

6138.  Ud 

Sm 

I 

3.U 

6155.06 

Nd 

I 

2.5 

6172.73 

La 

II 

1.8 

6138.38 

Ti 

I 

2.5 

6155.61 

Zr 

I 

1.6 

6172.87 

Ce 

10 

6138.43 

I 

1.6 

6156.16 

JNu 

22 

6173.05 

T  T 
11 

0.8 

6138.54 

U 

1.4  c 

6156.29 

Tb 

} 

2.5 

6173.95 

Sm 

2.5 

6139.03 

Ce 

I 

4 

6156.38 

Ho 

I 

2.5 

6174.45 

Sm 

I 

2.5 

/ion  o  o 

6139.33 

Sm 

I 

3.0 

6156.58 

Ho 

I 

2.5 

6174.96 

Sm 

II 

2.0 

6140.07 

Ta 

I 

2.0 

6156.90 

Sm 

II 

2.0 

6175.29 

Ce 

8 

6140.46 

2.0  h 

6157.55 

S  m 

T  T 
1  1 

1.0 

6175.30 

Tm 

3.0 

6140.60 

Sm 

{ 

6 

6157.71 

Zr 

3.0 

6175.38 

U 

\ 

1.0 

6140.71 

Lu 

I 

2.0 

6157.80 

Pr 

0.8 

6176.81 

Ni 

I 

3.0 

6141.51 

Pr 

II 

4 

6157.83 

Nd 

II 

5 

6178.59 

Nd 

I 

2000 

6141.72 

Ba 

II 

1.0 

6158.03 

Os 

7 

6178.76 

Eu 

{ 

2.0 

6142.51 

Nb 

3.0 

6158.32 

Dy 

2.5 

6179.41 

Sm 

1.6 

6142.91 

Ce 

3.0 

6158.84 

Ta 

3.0  h 

6179.82 

Sm 

II 

1.8  h 

6142.98 

La 

1.2 

6159.09 

Pr 

II 

5 

6180.42 

Gd 

II 

2.5 

6143.09 

Sm 

6  h 

6159.56 

Sm 

2.5 

6181.05 

Sm 

II 

36 

6143.20 

Zr 

2.0 

6159.82 

Ce 

0.7 

6181.37 

U 

II 

4 

6143.36 

Ce 

II 

13 

6159.94 

Lu 

II 

1.0 

6181.42 

Tm 

II 

1.6 

6143.59 

Sm 

2.0 

6160.20 

Zr 

38  bl 

6182.23 

Y 

TO 
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Spectrum 

5 

6182.34 

Pr 

II 

1.2 

6199.99 

Rh 

I 

1.0 

6218.4 

Tb 

II 

4 

6182.62 

Th 

I 

1.0 

6200.43 

Th 

II 

7  h 

6220.49 

Ti 

I 

1 U  Ui 

AT  P.?  Aft 

D  X  DO 

Gd 

GdO 

A?nn  79 

Pr 

II 

in  hi 

X  U  Ui 

A99n  Q"^ 

Gd 

GdO 

4  h 

6182.89 

Sm 

II 

10  bl 

6200.86 

Gd 

GdO 

40 

6221.01 

Er 

3.0 

6183.20 

Er 

II 

2.5 

6201.13 

S  m 

6  h 

6221.41 

Ti 

3.0 

6183.91 

Nd 

II 

2.0 

6201.74 

Nd 

II 

180 

6221.87 

Lu 

II 

1.0 

6184.77 

Th 

I 

1.8 

6203.24 

Re 

I 

3.5 

6221.96 

Nb 

I 

i. 

D 

AT  f!^  1 

O  X  OU.  J.  ^ 

Hf 

I 

1  n 

X.  u 

O^U  ZJU 

Th 

I 

1  A 

X.H 

A999  9^ 

Tb 

II 

3.5 

6186.15 

Ti 

1.2 

6203.51 

La 

II 

20 

6222.59 

Y 

4 

6186.16 

Ce 

1.8 

6203.51 

W 

1.0 

6223.25 

Ce 

J 

0.7 

6186.89 

Rh 

I 

3.5 

6203.86 

Sm 

I 

5 

6223.39 

Nd 

I 

1.0 

6186.92 

Ce 

1.2 

6205.65 

Pr 

9 

6224.50 

V 

I 

X,  o 

Al R7  Q1 
D  X  O  /  ,  y  X 

Ce 

I 

D  L.  UD.  J  X 

Rb 

I 

1  n 

X.U 

A99Z1  ^% 

Th 

I 

1.2 

6187.98 

Pr 

3.0 

6206.87 

Sm 

2.0 

6225.20 

Ru 

^ 

3.0 

6188.00 

m 

O  ill 

T  T 

A.  ± 

1.4 

6207.13 

O  ill 

1.4 

6225.48 

O  ili 

2.0 

6188.09 

La 

II 

1.6 

6207.22 

Th 

I 

1.0 

6225.95 

Tb 

II 

17  b 

6188.09 

Sc 

ScO 

1.0  h 

6207.60 

Eu 

I 

3.0 

6226.50 

Nd 

I 

1.  o 

AT  Rft  19 

D  X  OO,  X 

Th 

I 

1  4 

X.H 

O^U  O.  u  X 

Nd 

14  hi 
X  H  UI 

A99A  m 

DiCcD.  jX 

Zr 

ZrO 

17  cw 

6188.13 

Eu 

3.0 

6208.24 

Nd 

2.5 

6226.70 

Sm 

1.4 

6189.00 

Co 

J 

2.0 

6208.37 

Ta 

J 

3.0 

6227.70 

Os 

J 

1.6 

6189.35 

V 

I 

8 

6208.65 

Ho 

I 

3.0 

6228.14 

Lu 

II 

3.0 

6189.40 

Zr 

I 

4 

6208.99 

Ce 

1.0 

6228.23 

Ce 

I 

1.  ^ 

AT  RQ  AA 

D  X  O  7.  DO 

Ta 

I 

X,  u 

A9nq  ^A 

Ce 

I 

5 

A99Q  nn 

Ce 

I 

0.8 

6191.18 

Ni 

\ 

1.2 

6210.59 

Pr 

3.0CW 

6229.42 

Re 

2.0 

6191.56 

Fe 

1.0 

6210.68 

Nd 

II 

1.0 

6230.51 

Eu 

\ 

6 

6191.68 

Ho 

I 

70 

6210.68 

Sc 

I 

2.0 

6230.73 

Fe 

I 

80 

6191.73 

Y 

I 

3.5 

6210.70 

Hf 

I 

30 

6230.74 

V 

I 

1  n 

Al RQ 

Th 

I 

1  n 

A911  OA 

U  ^  X  X  .  u  o 

Ce 

I 

4 

A9'^n  Qn 

Er 

I 

4 

6192.64 

Sm 

10  bl 

6211.71 

Gd 

GdO 

0.8 

6230.97 

Co 

17  b 

6192.90 

Sc 

ScO 

1.0  h 

6212.50 

Ce 

5  bl 

6231.62 

Gd 

GdO 

5 

6192.96 

Zr 

I 

2.0 

6212.73 

Pr 

I 

2.5 

6232.45 

Ce 

II 

1.2 

6193.11 

Ta 

I 

12  hs 

6212.87 

Cs 

I 

1.0 

6232.98 

Th 

II 

X.  ^ 

AT  Q'^  A4 

ox  OH 

Tb 

II 

A91  rm 

O^  X  ^  .  U  _J 

Zr 

I 

A9^'^  90 

V 

I 

2.0 

6193.86 

Th 

II 

1.4 

6213.06 

Nb 

2.5 

6233.51 

La 

J 

2.5 

6194.39 

S  m 

O  ill 

9 

6213.87 

V 

6  h 

6233.73 

Ell 

1.2 

6194.52 

Tb 

II 

8 

6214.69 

Zr 

I 

2.0 

6234.17 

Ho 

I 

9 

6195.07 

Eu 

I 

9  h 

6215.28 

Ti 

I 

1.4 

6234.30 

U 

I 

1.^1  C 

AT  Qi^  1  A 

D  X  7  J  ,  X  H 

Tb 

II 

X.  H 

A91 R  ^7 

U 

I 

9  n  h 

c.,U  11 

kO^A  R^ 

O  03 

Th 

I 

1.6 

6195.25 

Ce 

32 

6216.37 

V 

2.5  h 

6234.86 

La 

2.0 

6195.55 

J 

1.4 

6216.69 

Nd 

7 

6235.36 

Lu 

TI 

2.5 

6196.23 

Dy 

II 

1.8 

6216.82 

Hf 

I 

1.4  h 

6236.17 

La 

I 

3.0 

6197.46 

Pr 

1.2 

6216.84 

Ce 

18  bl 

6236.72 

Y 

TO 

n  A 

u.o 

AT  Q7  AA 

D X  7  /  , DO 

Mo 

I 

A91  7  17 

Oil  X  /  .  X  / 

Sm 

inn 

X.U  11 

A9'^A  7Z1 

O  ^  ^  D,  /  H 

La 

I 

2.0 

6198.05 

Ce 

0.8 

6217.27 

Cs 

{ 

1.8  h 

6236.83 

Pr 

1.4 

6198.14 

Sm 

II 

1.2 

6217.89 

Mo 

3.0 

6237.46 

Ce 

{ 

0.8 

6198.24 

Th 

30  bl 

6217.96 

Y 

TO 

4 

6237.66 

Sm 

II 

3^ 

6199.19 

V 

2.5 

6217.97 

Re 

2.5 

6238.30 

Sm 

2.0 

6199.42 

Ru 

1.6 

6218.08 

Pr 

2.5 

6238.50 

Nd 

II 

14 

6199.66 

Lu 

II 

1.0 

6218.20 

La 

3.0 

6238.58 

Hf 

40  bl 

6199.82 

Y 

TO 

2.0  h 

6218.31 

V 

1.4  h 

6238.59 

La 
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Spectrum 

1.4 

6238.70 

Ce 

I 

0.7  h 

6257.58 

Co 

I 

1.0 

6273.76 

La 

II 

10 

6239.41 

Sc 

I 

T  /I 

1.4 

b251.99 

Ce 

4 

6274.13 

Th 

II 

36 

6239.78 

Sc 

I 

36 

6258.10 

Ti 

I 

12 

6274.65 

V 

I 

4 

6240.13 

V 

{ 

6 

6258.57 

V 

2.0  c 

6274.74 

Pr 

1.8  h 

Dcti,  J.  X 

Pr 

1.0  h 

6258.60 

Th 

II 

3.5 

6274.80 

Yb 

II 

7  bl 

6241.66 

Gd 

GdO 

36 

6258.70 

Tl 

I 

1.0 

6274.94 

Os 

I 

0.6 

6241.70 

Os 

I 

3.0 

6258.73 

Nd 

II 

4 

6274.96 

Er 

I 

1.4  d 

6241.91 

Ce 

28 

6258.96 

Sc 

I 

8  bl 

6275.01 

Y 

Y3 

14 

6242.34 

T  11 

T  T 
I  I 

34 

6259.09 

Dy 

6 

6276.31 

S  c 

I 

12 

D    H^.  O  J. 

V 

3.5  d 

6260.02 

Re 

I 

1.6 

6276.46 

Ce 

I 

1.4 

6242.91 

Ce 

6260.24 

Re 

I 

0.4 

6276.66 

Rh 

I 

50 

6243.10 

V 

I 

4 

6260.38 

Dy 

I 

0.9 

6277.23 

Th 

II 

3.5cw 

6243.24 

Re 

I 

1.0 

6260.77 

Nb 

2.5 

6277.29 

Nd 

II 

4 

6244.08 

Nd 

4  b 

6261.05 

ry 

ZirU 

0.7 

6277.46 

Rh 

1 

3.5  h 

L')  An  91 
DcM-4,  1 

Sm 

II 

1.8 

6261.06 

Th 

II 

6 

6278.18 

Au 

I 

4 

6244.34 

Pr 

II 

28 

6261.10 

Ti 

I 

4 

6278.34 

Ta 

I 

14 

6245.63 

Sc 

II 

4 

6261.22 

V 

I 

3.5 

6278.68 

Pr 

II 

0.7 

6246.34 

Fe 

I 

1.8 

6261.42 

Th 

I 

1.8 

6278.76 

Re 

I 

1.4 

6246.53 

TT 

u 

16 

6262.25 

hiU 

2.5 

6279.16 

rh 

T  T 

1 1 

6 

D^HD,  /  D 

Sm 

II 

7 

6262.25 

Sc 

{ 

1.4 

6279.49 

Sm 

1.8 

6246.97 

Yb 

II 

20  d 

6262.30 

La 

II 

1.0 

6279.64 

U 

II 

2.0 

6248.11 

Sm 

I 

3.5 
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6411.32 

HjU 

4 

6431.86 

Pr 

II 

16 

6450.36 
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3.0  b 

6437.08 

Sc 

ScO 

3.5 

6455.60 

Ca 

4 

6417.50 

b  in 

T  T 
1  1 
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Ru 

1.0 

6437.36 

Ta 

I 

1.6 

6455.83 

Ta 

I 
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Lu 

II 
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I 
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Zr 
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U 
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II 
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6526.08 

U 
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1.0 
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II 

1.8 

h 
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II 
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I 
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II 

4 
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I 

55 
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0.4 
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3.0 
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6504.06 
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2.5  h 
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I 
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I 

0.4 
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II 
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I 
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I 

1.0 
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I 
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I 
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Sm 

I 
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Gd 

I 

2.5  h 

6529.70 

Sm 

0.3 

6552.75 

U 

1.8 

6573.95 

W 

0.8  h 

6529.73 

La 

TI 

1.4 

6553.07 

Nd 

II 

2  5 

c 

6574.04 

Th 

T  T 

X  X 

0.6 

6530.68 

Ce 

I 

0.6  h 

6553.30 

Pr 

I 

4 

6574.38 

Sm 

II 

4  h 

6531.34 

Th 

I 

0.8  h 

6553.84 

Y 

TO 

0.7 

6574.73 

Nb 

I 

8 

6531  43 

V 

I 

0  5 

6554  16 

Th 

I 

8 

At^74  84 

Ta 

I 

2.5  h 

6532.25 

Sm 

^ 

6 

6554.23 

Ti 

^ 

1.6 

h 

6575.18 

Ti 

6533.96 

S  m 

1.2 

6555.01 

u 

0.6 

6575.54 

Tm 

X  111 

J 

1.4 

6532.42 

W 

I 

5 

6555.67 

Ce 

2 

b 

6575.85 

Sc 

ScO 

0.6 

6533.14 

Os 

I 

7 

6556.07 

Ti 

I 

1.6 

6576.56 

Zr 

I 

0  6 

6534  50 

Ce 

1  2 

6556  31 

Er 

II 

1.0 

6576  83 

Os 

I 

0.4 

6534.60 

U 

1.0  h 

6556.50 

Hf 

3.0 

6576.85 

Y 

0.7 

6534.64 

Pr 

6 

6557.39 

Y 

J 

3  5 

c 

6577.11 

Re 

2.5  b 

6535.30 

Sc 

ScO 

0.6 

6557.58 

U 

0.5 

bbllAl 

Ce 

I 

1.0 

6535.46 

U 

2.0 

6557.78 

Er 

I 

1.6 
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Th 

II 

1  2  h 

6535  84 

Y 

YO 

5  b 

6557  84 

Sc 

ScO 

0.5 

Pr 

I 

0.6 

6536.58 

U 

II 

2.5 

6558.02 

Dy 

2.5 

b 

6578.06 

Zr 

ZrO 

0.8 

6537.48 

Ce 

II 

1.2 

6558.02 

V 

J 

11 

6578.51 

La 

1.2 

6538.14 

W 

I 

1.4 

6558.97 

Nd 

II 

2.5 

6579.11 

Ce 

3.5  h 

6538.15 

Gd 

I 

1.2 

6560.07 

Th 

II 

20 

6579.38 

Dy 

I 

1  0 

6538  30 

Os 

I 

1  6 

6560  08 

Ho 

I 

2.0 

h 

6580  94 

Nd 

II 

6 

6538.60 

Y 

I 

0.3 

6560.45 

Ru 

^ 

3.5 

6581.82 

Tb 

II 

1.2  h 

6538.99 

Ho 

I 

0.6 

6560.75 

Ce 

0.8 

6582.19 

La 

1.4 

6539.94 

Nd 

II 

2.0  h 

6561.60 

Ta 

I 

0.3 
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U 
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I 
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I 

7 
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I 
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I 
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I 

2.0 
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Th 

I 

7 

Sm 

II 

0.8 

Ce 

0.5 

6584.59 

Pr 
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6542.90 

Zr 
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Ta 

2  0 

6584.87 

Y 

X 

0.8 

6542.97 

U 

I 

2.0 

6564.63 

Pr 

II 

0.8 

6585.13 
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I 

10 
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La 

I 

5 
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I 
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h 
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II 
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3.0 
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I 

0.8 
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I 
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I 

0.6 
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1.0 
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6546  28 
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6546.79 
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I 

5 
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Eu 
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6588.03 
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II 

1.0 

6548.28 
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II 
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6568.00 
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II 

2.0 

6588.54 
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6549.12 

Eu 

I 

0.8 

6568.47 
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4 
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I 

2.0 

6549.25 
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I 
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6569.31 
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II 

16 
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II 
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6549.54 
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II 
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I 

0.9 
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6549!77 
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I 
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II 
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6591.00 
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0.6 
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II 
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II 
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II 
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Pr 
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6550.26 
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Y 

1.8 
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Re 

I 

0.9  h 

6611.20 
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I 

0.6 

6628.65 
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6592.92 

Fe 

I 

6611.28 

Lu 
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6628.88 

Ce 

J 

1.8 

6593.42 

Gd 

I 

6611.58 

Lu 

3.0  h 

6628.88 
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II 

3.5 

6593.46 

T  o 

3.0cw 

6611.80 
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T  T 
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13 

6628.99 

TT  ^ 

Ho 

1.8 

6593.52 
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I 

6611.95 

Lu 

5 

6630.14 

Nd 

J 

1.4 

6593.66 

Tb 

II 

6612.04 

Lu 

1.6 

6630.16 

Rh 

I 

0.8  h 

6593.69 

Pr 

1.6 

6611.64 
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I 

2.0  h 

//on    /  T 

6630.61 

Sm 

II 

0.3 

6593.74 

Ru 

I 

0.8  h 

6611.76 

Dy 

I 

0.7  h 

6631.1 

Pr 

3.0 

6593.79 

9 

6611.95 

1  a 
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1 

0.8 

6631.21 

T 

La 

2.0 

6593.94 

Th 

{ 

2.0 

6611.99 

Nd 

I 

1.4  h 

6632.04 

Pr 

1.8 
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Dy 

II 

3.0 
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1.6 
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6632.44 

Co 

0.8 

6595.90 

L/  O 

0.7 

6614.56 

us 

T 
1 

1.0 

6633.26 

V 

0.8 

6596.71 

Zr 

I 

0.4 

6615.43 

Os 

I 

6 

6634.36 

Gd 

II 

0.8 

6598.84 

Zr 

I 

1.2 

6615.88 

Nd 

I 

1.0 

6636.15 

Nd 

4 

6599.11 

Ti 

I 

4 

6616.59 

La 

I 

1.6  h 

/  /  o  /  /in 

6636.49 

Y 

I 

0.7 

6599.61 

Ce 

I 

6 

6616.65 

Pr 

I 

0.8 

6636.53 

La 

II 

2.5 

6600.17 

T  o 

1.4 

6616.75 

T  T 
1  I 

0.3 

6637.16 

JVIO 

3.5  d 

6600.58 

Ho 

I 

0.8 

6617.06 

Th 

II 

2.0 

6637.19 

Nd 

II 

8 

6601.10 

Er 

I 

30 

6617.26 

Sr 

I 

1.0  c 

6637.25 

Re 

I 

0.4 

6601.46 

U 

I 

1.6 

/  /  T  "7    /  I 

6617.61 

Sm 

II 

1.6 

/  /  '2  ~7    /  O 

663  /.62 

Er 

I 

1.8 

6601.76 

Nd 

2.  Obi 

6617.94 

Sc 

ScO 

4 

6637.96 

Nd 

II 

6 

6601.83 

o  III 

T  T 
1  1 

0.7 

6618.20 

KU 

T 
I 

0.9 

6639.25 

^y 

0.2 

6602  68 

u 

1.2 

6618.42 

Pr 

4 

6640.08 

Gd 

I 

4 

6603.27 

Zr 

I 

1.8  c 

6618.53 

Nd 

I 

1.6 

6640.14 

Tb 

II 

0.5 

6603.34 

U 

14 

6619.13 

Mo 

I 

O.o  c 

/  /I  /I  O    O  "7 

6642.2 / 

Tb 

II 

1.2  h 

6603.55 

Eu 

I 

1.0 

6619.15 

Lu 

II 

1.2 

6642.76 

Gd 

0.9 

6603.98 

TT 

u 

2.0 

6619.35 

XT/4 

T 
1 

2.0 

6642.79 

Lia 

T  T 

14 

6604  56 

Sm 

II 

2.0 

6619.95 

Th 

II 

2.0 

6643.41 

Dy 

7 

6604.60 

Sc 

II 

2.5 

6620.52 

U 

I 

8 

6643.54 

Sr 

I 

28 

6604.94 

Ho 

I 

1.2 

6620.56 

Zr 

I 

1.6 

/  /.  /I  "2    C  /I 

6643.54 

Yb 

I 

7 

6604.97 

Tm 

I 

6 

6621.30 

Ta 

I 

1.8 

6643.64 

Ni 

I 

10  CW 

6605.19 

Re 

1.0 

6621.68 

W 

T 
1 

1.0 

6643.79 

V 

0.7 

6605  39 

Ce 

J 

2.5 

6621.77 

U 

3.5 

6643.98 

Gd 

I 

2.0 

6605.42 

Th 

II 

1.2 

6622.49 

Y 

I 

2.5 

6644.41 

La 

I 

4 

6605.97 

V 

I 

1.0 

6622.82 

U 

3.U 

6644. 6U 

Hf 

II 

0.9 

6606.16 

Nb 

I 

1.4 

6623.00 

Ce 

I 

1.8 

6644.66 

Th 

II 

1.6 

6606.33 

Ce 

0.8 

6623.54 

TT 
V 

T 
1 

2.  Obi 

6645.08 

O  C 

1.6 

6606  86 

Ce 

II 

3.0  c 

6623.91 

Re 

I 

160 

6645.11 

Eu 

II 

1.0 

6607.15 

W 

I 

0.6 

6624.57 

Md 

I 

1.4 

6645.16 

La 

I 

3.0 

6607.17 

Tb 

II 

0.4 

6624.73 

Ir 

I 

1  O 

1.8 

66413. 4i 

Tb 

II 

0.9 

6607.28 

Nb 

4 

6624.85 

V 

I 

1.8  h 

6646.22 

Sm 

6 

6607.47 

Ho 

\ 

0.9 

6625.28 

Sm 

II 

0.7 

6646.54 

Th 

II 

1.2 

6607.83 

V 

1.0 

6625.29 

U 

I 

1.2 

6646.85 

Gd 

3.5 

6608.26 

La 

0.9 

6626.98 

Nb 

I 

1.2 

6647.06 

Hf 

II 

1.0 

6609.04 

W 

0.6 

6627.25 

Tm 

I 

1.5 

6647.12 

Pr 

1.6 

6609.85 

Pr 

0.8 

6627.80 

Rh 

I 

0.8 

6647.79 

U 

3.  Obi 

6609.99 

Sc 

ScO 

1.4 

6628.35 

Ho 

I 

0.5 

6648.50 

Th 

II 

1.2 

6610.04 

Gd 

II 

1.0 

6628.43 

Gd 

I 

0.3 

6648.95 

Th 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

1.2  d 

6648.98 

Er 

I 

0.4 

6671.29 

u 

0.4 

6691.21 

u 

I 

6649.02 

Er 

I 

3.0  c 

6671.40 

La 

II 

1.2  h 

6691.83 

Y 

I 

•2  n  u 

3.U  n 

Sm 

II 

7 
1 

AA71  c;i 

bo  / 1. Di 

Sm 

I 

1  n 
1.  u 

AAQ9  71 

Th 

II 

4 

6650.38 

Mo 

6 

6673.41 

Pr 

II 

1.2 

6692.86 

Gd 

I 

7 

6650.57 

JNa 

T  T 

X  jL 

8 

6673.73 

1  a 

3.5 

6692.87 

T  o 

3.5 

6650.61 

Y 

I 

8 

6673.78 

Pr 

II 

1.2 

6692.93 

Tm 

I 

6 

6650.81 

La 

I 

32 

6675.27 

Ba 

I 

1.4 

6693.12 

W 

I 

l.o 

//;,£:  n  OQ 
00DV.07 

Ce 

AA7C;  ^1. 

bb / 

Ta 

I 

1  S3 

i.ts 

AAQ'?  "XQ 
Db7  J.^O 

Tb 

II 

0.8  h 

6651.42 

Ce 

1.4 

Ce 

II 

10 

6693.55 

Sm 

II 

2.  Obi 

6651.46 

X  1 

T"  1 D 
1  x\J 

1.4 

6676.92 

TT 
U 

1.2 

6693.61 

Ta 
i.  a 

3.0 

6651.61 

Sm 

II 

3.0  c 

6677.14 

Lu 

I 

0.6 

6693.66 

V 

I 

3.0CW 

6652.39 

Re 

I 

2.0 

6677.18 

Ti 

I 

32 

6693.84 

Ba 

I 

Ce 

II 

7  CW 

DO  /  1 

Nb 

I 

1 1 

AAQ"^  QA 

Eu 

I 

1.0  h 

6652.98 

Ho 

9 

Tb 

II 

6  cw 

6694.32 

Ho 

1.2 

6653.55 

1.8 

bbll.99 

J?  c 

1.6  h 

6694.69 

O  111 

TT 
X  X 

1.0 

6654.27 

Dy 

II 

1.0 

6678.01 

Zr 

II 

0.6 

6694.75 

Y 

I 

2.5bl 

6654.42 

Sc 

ScO 

1.2 

6678.17 

Yb 

I 

0.7 

6694.92 

Gd 

II 

D 

Nd 

I 

AA7P  AT 
DO  /  o.  HI 

W 

I 

1  n 
i.  u 

AAQR  Ac; 

Nd 

II 

4 

6656.19 

Sm 

II 

1.8 

6678.52 

Nd 

II 

0.7 

6699.25 

La 

J 

0.8 

6656.81 

TT 
U 

0.3 

6678.71 

Th 

1.4  h 

6699.26 

V 
X 

8 

6656.83 

Pr 

II 

0.6 

6678.81 

Co 

I 

0.4  h 

6699.32 

Pr 

2.5 

6657.73 

Tm 

I 

0.3  h 

6678.89 

Mb 

I 

0.8 

6699.85 

La 

I 

"2.  n 
j.yj 

Dy 

I 

i  u 

AA7Q  91 

Sm 

II 

9  n  i-> 

A7nn  AU 

O  /  UU. nO 

Sc 

ScO 

0.8 

6658.64 

Tm 

1.2 

6679.56 

Gd 

II 

1.4 

6700.66 

Dy 

II 

0.5  h 

6658.68 

1  n 

T  T 
1  J. 

1.8 

6679.81 

Cc 
\^  tJ 

3.5 

6700.70 

Pa 

1.0 

6659.40 

Hf 

I 

3.0 

6680.14 

Nd 

II 

6 

6700.71 

Y 

I 

1.0 

6659.68 

Mo 

I 

2.0  c 

6680.46 

Ho 

I 

0.4 

6700.83 

U 

i  u  CW 

oouU.  cS't 

Nb 

I 

Dt)C3±.  1  D 

U 

n  fi  h 
u.o  n 

A7m  riA 

O  /  U  i.  U  D 

Eu 

I 

3.0bl 

6661.01 

Sc 

ScO 

4 

6681.23 

Gd 

II 

3.0 

6701.20 

Nb 

1.8 

6661.08 

2.5  h 

6681.53 

o  m 

T  T 

0.6 

6701.68 

TT 
U 

7 

6661.40 

La 

I 

2.5  c 

6681.62 

Ho 

I 

0.8 

6701.80 

Er 

II 

1.4 

6661.41 

Ce 

I 

1.6  h 

6682.02 

Ho 

1.0 

6702.12 

Gd 

II 

AQ 

bDbi.D7 

Dy 

I 

i.b  n 

Re 

I 

i.u 

A7n9  1  9 

b  l\}6.,Lc. 

Zr 

I 

0.6 

6661.81 

Os 

J 

1.8 

6683.38 

U 

4  cw 

6702.61 

Tb 

II 

1.2cw 

6662.24 

To 

1  a 

2.5 

6684.00 

To 

X  a 

2.0 

6703.61 

2.5 

6662.27 

Th 

I 

3.0 

6685.21 

Eu 

I 

1.0 

6704.04 

Th 

II 

1.6 

6662.52 

Ho 

I 

1.2 

6686.08 

Ir 

I 

1.2 

6704.18 

Gd 

II 

AAA'i  1  /I 
bOD^. 14 

Ru 

I 

AACA 

bbOb.  3  7 

Ce 

7  r\ 

1  a 

A7n/1  "^B 
D  1  yjH.JO 

Ce 

I 

1.2 

6663.51 

Er 

1.5 

6687.20 

Er 

2.0  b 

bl05.93 

Sc 

ScO 

1.8 

6664.40 

V 

13 

6687.58 

V 

1.4 

6706.03 

v.,  c 

1.8 

6665.65 

Ce 

I 

0.5  h 

6687.6 

Pr 

1.2 

6706.46 

Ta 

I 

0.6 

6665.94 

Tb 

II 

2.5  h 

bb81.19 

Sm 

II 

2.0  c 

6706.79 

Tb 

II 

9  n  h 

ODDO.  D_) 

Ti 

I 

AAR7  07 
ODO  /  .  o  / 

Mo 

I 

A7n7 

D  /  U  /  . tD 

Sm 

II 

2.5  h 

6667.22 

Sm 

II 

2.0 

6688.18 

Zr 

1.0 

6707.52 

Ru 

14 

6667.85 

Yb 

0.8 

6689.51 

Tb 

II 

0.8 

6707.59 

U 

10 

6667.90 

Dy 

5 

6690.00 

Ru 

3600 

6707.84 

Li 

1.0 

6669.26 

Cr 

0.8 

6690.02 

Er 

II 

0.6 

6708.07 

V 

1.6 

6669.65 

Nd 

II 

1.4 

6690.47 

Mo 

2.0 

6709.39 

Ta 

1.2 

6670.21 

Dy 

0.3 

6691.08 

Mo 

15 

6709.50 

La 

1.6 

6670.37 

Nd 

2.5  b 

6691.21 

Ti 

TiO 

1.6 

6709.61 

Zr 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrimi 

Character 

in  A 

Spectrum 

0.4 

6710.16 

Ce 

I 

1.0 

6728.01 

Tm 

5  c 

6753.00 

V 

J 

1.0 

6710.42 

Pt 

I 

0.7 

6728.04 

Mo 

I 

5 

6753.04 

La 

J 

1.4 

h 

6710.45 

Eu 

I 

2.0 

6728.71 

Ce 

I 

1.6 

6753.91 

Gd 

II 

n  o 
O.O 

6710.57 

TT 

u 

2.0 

6729.54 

Ce 

2.5 

6753.97 

Mo 

1.0 

c 

6711.30 

Re 

I 

3.0 

6729.56 

Os 

{ 

0.7 

6754.29 

Tb 

{ 

1.6 

6712.27 

Nd 

I 

1.4 

6730.45 

Ru 

I 

1.6 

6754.61 

Hf 

II 

2.0 

6712.62 

Sm 

II 

10 

6730.73 

Gd 

J 

2.5  h 

6754.68 

Sm 

II 

1.0 

h 

6713.18 

Dy 

17  d 

6731.84 

Sm 

II 

6754.85 

Sm 

3.0 

6713.20 

Y 

} 

0.6 

6732.78 

La 

II 

3.0 

6754.91 

Ta 

1.0 

6713.48 

Ce 

0.6 

6733.21 

Ce 

II 

0.6 

6754.93 

u 

J 

3.0 

6713.48 

Hf 

I 

1.0 

6733.76 

Th 

I 

1.4 

6755.01 

Tb 

II 

0.6 

h 

6713.69 

Tl 

I 

8 

6733.98 

Mo 

I 

0.6 

6755.08 

Ce 

II 

1.0 

6713.98 

Th 

10  d 

6734.06 

Sm 

II 

1.0  c 

6755.85 

Ta 

1.6 

6714.09 

La 

II 

6  d 

6734.81 

Sm 

T  T 

II 

2.5 

6756.45 

Th 

1.0 

6714.15 

Nd 

0.7  c 

6734.86 

Tb 

II 

0.7 

6756.54 

Ru 

J 

0.8 

6714.44 

Ta 

J 

1.2  h 

6735.76 

Lu 

I 

1.4 

6757.69 

Dy 

J 

1.2 

c 

6714.98 

Tb 

II 

3.5 

6735.99 

Y 

J 

2.5 

6759.25 

Sm 

I 

0.6 

6716.00 

Hf 

I 

0.8  h 

6736.17 

Dy 

I 

8 

6759.87 

Er 

I 

3.0 

6716.68 

Tl 

1.4 

6736.80 

T  T 

u 

2.0 

6760.02 

T~\  J. 

Pt 

1.2 

6717.51 

U 

1.4 

6736.89 

Pr 

J 

0.8 

6760.12 

V 

J 

4 

h 

6717.68 

Ca 

I 

4 

6737.79 

Nd 

II 

0.6  c 

6761.19 

Re 

I 

2.5 

6717.88 

Zr 

I 

8 

6737.87 

Sc 

I 

1.4 

6761.69 

Er 

II 

1.6 

6718.14 

Gd 

II 

2.0 

6739.23 

Tm 

7 

6762.38 

Zr 

I 

1.4 

6718.30 

Ru 

4 

6739.40 

Sc 

2.5 

6762.96 

Er 

0.6 

6718.68 

La 

II 

3.5 

6739.88 

Nb 

J 

1.6 

6763.01 

Nd 

{ 

1.0 

6719.19 

Th 

I 

6 

6740.11 

Nd 

II 

1.0 

6763.50 

Mo 

I 

1.2 

6720.32 

Ce 

II 

6  c 

6740.73 

Ta 

I 

1.4 

6763.78 

Nd 

I 

0.8 

6720.84 

U 

II 

8 

6741.47 

Sm 

II 

0.5 

6764.43 

W 

I 

1.2 

6720.99 

\ 

0.4 

6742.47 

TT 

u 

1.2 

6764.52 

Er 

3.5 

6721.37 

Tm 

4 

6742.54 

Nd 

J 

1.4 

6764.61 

Nd 

3.0 

6721.93 

Er 

I 

0.8 

6742.87 

Th 

I 

0.8 

6764.65 

Ce 

I 

1.6cw 

6722.34 

Ho 

J 

9 

6743.12 

Ti 

I 

0.3 

6764.92 

Mo 

I 

1.5 

6722.76 

Er 

II 

0.9  h 

6743.77 

Dy 

II 

0.8 

6765.69 

Th 

I 

6 

d 

6723.07 

Sm 

J 

2.0 

6744.70 

Ce 

T  T 

II 

6 

6765.96 

Dy 

J 

6723.26 

Sm 

3.5 

6744.88 

Eu 

4  c 

6766.49 

V 

20  hs 

6723.28 

Cs 

J 

4 

6745.05 

Ho 

J 

2.0 

6766.52 

Sm 

II 

6 

c 

6723.62 

Nb 

J 

1.6 

6746.08 

Mo 

J 

1.2 

6766.62 

Er 

1.8bl 

6723.95 

Ti 

TiO 

4 

6746.27 

Mo 

I 

1.4 

6766.74 

Ho 

I 

4 

6724.73 

Sm 

0.5 

6746.56 

w 

2.0 

6766.95 

Ru 

0.8 

h 

6724.79 

Dy 

•J 

J 

1.4 

6746.89 

Ce 

1.0  h 

6767.50 

Tm 

3.0 

6725.88 

Sm 

I 

4  c 

6747.17 

Pr 

I 

0.8 

6767.65 

Ce 

I 

1.0 

6726.35 

Tm 

4 

6747.98 

Dy 

I 

2.5 

6767.77 

Ni 

I 

0.4 

6726.52 

Ce 

3.0 

6748.13 

La 

1.0 

6768.44 

Er 

II 

0.8 

6726.89 

U 

2.0  c 

6749.28 

Pr 

0.4 

6768.64 

U 

0.7 

6727.21 

Tb 

II 

1.4 

6749.44 

Ce 

2.0 

6768.70 

Yb 

2.0 

6727.46 

Th 

I 

1.0  h 

6750.29 

Dy 

2.0 

6768.94 

Er 

II 

2.0 

6727.61 

Yb 

II 

3.5 

6751.22 

Re 

8 

6769.16 

Zr 

3.0 

6727.74 

Nd 

II 

5 

6752.35 

Rh 

1.4 

6769.81 

Tb 

II 

2.0 

6727.83 

Gd 

II 

6 

6752.67 

Gd 

II 

1.0 

6769.95 

Hf 

0.4 

6727.96 

U 

I 

3.5 

6752.73 

Zr 

1.2 

6770.10 

Th 

II 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

0.5 

6770.15 

Ce 

1.2 

6787.23 

Ru 

I 

0.7 

6803.29 

Ce 

I 

1.0 

6770.37 

Ta 

I 

0.8 

6787.43 

Dy 

I 

2.0 

6803.87 

Er 

II 

0.6 

6771.03 

U 

1.6  h 

/  "7  0  ~7  AO 

6787.48 

Eu 

I 

5 

/  0  n  /I  n  A 

6804.00 

Nd 

II 

2.0 

6771.06 

Co 

0.8 

6787.73 

Th 

I 

0.7 

6804.73 

Th 

II 

o 

6771.74 

la 

0.9 

6787.90 

0.6 

6805.28 

W 

T 
1 

1.6 

h 

6771.85 

Ba 

I 

0.6 

6787.98 

Mo 

I 

1.1 

6805.64 

Dy 

I 

1.0 

6772.03 

Gd 

I 

2.0 

6788.52 

Tm 

I 

1.6 

6806.61 

Os 

I 

1.0 

6772.17 

Th 

I 

n  0 
0.8 

/  "7  0  0  OA 

6788.84 

Th 

I 

1.2 

^  0  n  "7  1  / 
68U7.36 

Dy 

II 

1.0 

6772.32 

Ni 

I 

0.6 

6788.94 

Mo 

I 

1.4 

6807.50 

Sm 

I 

2.5 

6772.89 

3.0cw 

6788.99 

la 

2.4 

6807.83 

ue 

T 
1 

3.0 

6773.40 

Er 

I 

8 

6789.27 

Hf 

I 

3.0  h 

6808.31 

Sm 

I 

3.0cw 

6774.25 

Ta 

I 

9 

6790.00 

Sm 

II 

0.4  d 

6808.76 

U 

10 

6774.26 

La 

11 

1.0  c 

6790.06 

Ta 

I 

2.5  h 

/  0  n  0  0  / 

6808.86 

La 

II 

4 

6774.29 

Ce 

II 

2.0 

6790.30 

U 

I 

1.4 

6808.89 

Ce 

I 

2.5 

6774.54 

Pu 

^ 

1.0 

6790.38 

Dy 

3.0  c 

6810.46 

la 

T 
1 

3.0 

c 

6774.68 

Ho 

I 

5 

6790.41 

Nd 

II 

1.0 

6810.54 

Th 

II 

^.u 

6115.02 

Ru 

I 

3.0 

6790.85 

Zr 

I 

1.4cw 

6811.04 

Ho 

I 

5 

6775.59 

Ce 

I 

4 

6790.93 

Er 

I 

r\    0  l_ 

0.8  h 

/nil    /  / 

6811.66 

Ce 

1.8 

6776.14 

Er 

11 

18 

6791.05 

Sr 

I 

1.2 

6811.88 

Pr 

0.8 

6776.89 

TT 
U 

0.8 

6791.23 

1  a 

0.8 

6812.03 

jyjo 

T 
1 

1.0 

6777.94 

Tm 

2.0 

6791.53 

Os 

I 

2.0  h 

6812.30 

Nd 

II 

J,  u 

6778.19 

Sm 

II 

1.2  c 

6792.48 

Tb 

II 

2.0 

6812.40 

V 

I 

1.4 

6778,28 

Ce 

I 

2.0  h 

6792.55 

Sm 

II 

n  Q 

0.8 

6812.77 

Th 

II 

0.8 

6778.31 

Th 

1.4 

6193,1 

Ho 

I 

1.8cw 

6812.91 

Pr 

6 

h 

6778.61 

b  m 

T  T 

11 

16 

6793.71 

I 

0.2 

6812.98 

TT 
U 

T 
1 

12 

6119,11 

Tm 

I 

4  c 

6793.77 

Lu 

I 

13  c 

6813.25 

Ta 

I 

X.  o 

6779.86 

Er 

I 

0.8 

6793.81 

Ce 

1.2 

6813.4 

Sm 

II 

2.0 

h 

6780.03 

Sm 

II 

14 

6794.20 

Sm 

II 

20  C 

/  0  T  0    yi  T 

6813.41 

Re 

I 

0.9 

6780.12 

Th 

I 

1.1 

6794.30 

Dy 

0.8 

6813.51 

Ru 

I 

1.2 

6780.21 

ce 

12 

6794.58 

1  D 

T  T 
1  1 

1.2 

6813.66 

T  ri 

i-ia 

T  T 
11 

1.4 

6780.41 

Th 

I 

1.2 

6795.31 

Nb 

I 

0.4  d 

6813.75 

U 

0.4 

6780.62 

U 

6  h 

6795.41 

Y 

II 

6813.81 

u 

2.0 

6780.73 

Er 

I 

0.4 

6796.46 

U 

T  A 

1.4 

6814.10 

Pr 

1.2 

6780.74 

Ce 

1.2 

6796.65 

Rh 

1.4 

6814.56 

Gd 

I 

2.5 

h 

6781.17 

0  m 

T  T 
11 

0.7 

6796.68 

■7  ». 
CiX 

2.5 

6814.94 

C  0 

T 
1 

1.6 

h 

6782.01 

Tm 

I 

0.6 

6796.73 

La 

I 

0.8 

6814.9-5 

w 

I 

3.5 

h 

6782.54 

Eu 

I 

1.6 

6796.93 

Er 

II 

1.8 

6815.16 

Y 

I 

0.4 

6782.70 

U 

6  cw 

/  "7n  0  /  0 

6798.68 

Pr 

I 

1.2 

/nil"  on 

6815.29 

Ce 

0.4 

6782.85 

U 

1.0 

6799.27 

Ta 

2.0 

6816.02 

Nd 

II 

3.0 

6782.95 

0  TV-» 

0  m 

T  T 
11 

55 

6799.61 

I  D 

13 

6816.06 

T 
1 

1.6 

6783.39 

Gd 

I 

0.8  h 

6799.88 

Mo 

I 

3.0 

6816.49 

Gd 

I 

7 

6784.52 

Pd 

I 

1.8 

6801.34 

Nd 

I 

4 

6817.08 

Sc 

I 

3.0 

/  ~7 0  A  no 

6784.98 

V 

I 

0.7 

/  n  n  T    "7  c 

6801.75 

Ce 

T  n 

1.0 

6817.70 

Pr 

0.8 

c 

6785.12 

Pr 

0.8 

6802.62 

Mo 

1.6 

6818.24 

Dy 

I 

3.0 

6785.12 

Tb 

II 

16 

6802.72 

Eu 

2.0 

6818.25 

Ce 

I 

6 

c 

6785.43 

Ho 

3.0  h 

6802.96 

Sm 

1.0 

6818.29 

U 

I 

1.2 

6786.32 

V 

6803.1 

Sm 

15 

6818.94 

Hf 

I 

3.0 

6786.33 

Gd 

II 

2.5 

6803.06 

Nd 

1.6 

6819.36 

Ta 

I 

1.4 

6787.15 

Zr 

II 

1.0  h 

6803.15 

Y 

6 

6819.52 

Sc 

I 

1.2 

6787.18 

Gd 

1.1  h 

6803.20 

Dy 

II 

1.4  h 

6820.27 

Tm 

251 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Tnt  p  n  s  itv 

Element 

Tnf  pn    1  tv 

X^X  \r  ^w-  XX  O  X  Ir  y 

Element 

Tnl"  *^  n  c  i  1"\r 
j-U-Lc  J.10  ^  ^  y 

V/S-VC  — 

Element 

cLnd. 

Ipti  cxtli 

X       X  X       UX  X 

and 

3-iid 

and 

dxxU. 

leiigin 

and 

("Ill  ar*  arte  r 

in  A 

Spectrum 

("lVl3  TP!  pI'PT' 

\_/XXCXX  CLV^tV^-L 

in  A 

Spectrvim 

r"*  V>  7\     7\    \  IT 

in  A 

Spectrum 

0.8 

6820.28 

W 

I 

4 

6832.89 

Zr 

I 

1.2 

6848.92 

Mo 

T 

1.6cw 

6820.38 

Ho 

I 

0.4  h 

6833.42 

Pd 

I 

2.5 

6849.26 

Zr 

J 

3  5 

6820  76 

U 

I 

0  6 

6833  67 

Zr 

I 

1  2  c 

6849  3^ 

Nb 

I 

2  0 

6820  90 

Gd 

I 

3  0 

6834  05 

La 

II 

A849  89 

Gd 

2  0  h 

6820  91 

S  m 

I 

0  8  h 

6834  21 

Ce 

1  2 

6850  07 

Hf 

2.5 

6821.64 

Ho 

I 

1.3  h 

6834.30 

Eu 

I 

1.8  c 

6850.55 

Pr 

II 

4 

6823.78 

La 

I 

1.8 

6834.92 

Th 

I 

1.2 

6850.83 

Ta 

1  4 

6823  88 

Ru 

I 

6835  03 

Sc 

I 

0  6  h 

6852  1  0 

Dy 

I 

2  0 

6824  17 

Ru 

I 

24 

6835  44 

Dy 

I 

1  7 

X  •  / 

68^12  23 

Nd 

1  2 

6824  56 

u 

1  4 

X  «  T 

6835  92 

Er 

I 

1  2 

X« 

6852  56 

Zr 

1.0 

6824.68 

Th 

I 

1.8  h 

6837.20 

S  m 

1.2 

6852.90 

Pr 

1.4  c 

6824.96 

Ta 

I 

2.0 

6837.90 

La 

II 

0.8  h 

6852.97 

Ho 

1  4 

6825.35 

Nd 

I 

2  5 

6838  33 

Sm 

I 

11 

X  X 

6853  00 

Dy 

I 

2  5 

6825  46 

Er 

I 

3  0 

6838  88 

Mo 

I 

1  4  h 

X  «  T  Jll 

6853  54 

Sm 

1  0 

J. »  U 

6825  63 

Mo 

I 

0  9 

6839  58 

V 

I 

1  2 

X  •  ^ 

6853  60 

Ce 

1.8  c 

6825.72 

Ho 

I 

1.4  h 

6839.64 

S  m 

II 

0.4 

6853.13 

W 

T 

2.5 

6825.99 

Er 

I 

0.7 

6839.94 

Ce 

0.9 

6854.11 

Th 

J 

1  0 

6826  43 

Ce 

I 

2  0 

6840  93 

Eu 

I 

2  0 

6854  16 

Tm 

1  4 

6826  56 

Hf 

I 

3  0  h 

^  »yj  11 

6841  75 

Sm 

I 

2  0  h 

6854  50 

Sm 

II 

1  4 

6826  59 

Lu 

II 

0  9 

6841  90 

V 

I 

0  8 

6854  63 

Zr 

0.8  h 

6826.62 

Ho 

6 

6842.60 

Pt 

I 

11 

6856.03 

S  m 

II 

14 

6826.93 

u 

I 

2.5 

6842.66 

Nd 

II 

3.0 

6856.50 

Dv 

1  6 

6826  96 

Tm 

0  5  h 

\J  %  ~J  11 

6843  80 

Dy 

I 

1  6 

J.,  u 

6856  55 

Ce 

1  2 

A827  16 

Dy 

I 

1  2  d 

6844  26 

Ce 

1  5 

6857  00 

Nd 

1  6 

6827  33 

Rh 

I 

5844.49 

Ce 

3  5 

6857  1  3 

Gd 

II 

3.5cw 

6827.70 

Pr 

II 

13 

6844.28 

Tm 

I 

1.0 

6857.21 

Er 

T 

4 

6828.11 

Nb 

I 

1.0 

6844.48 

Pr 

1.4 

6857.68 

Rh 

J 

12 

6828  25 

Gd 

I 

2  0 

A844  64 

Ti 

0  4 

6857  90 

Zr 

I 

0  6 

6828  41 

Dy 

II 

8 

6844  71 

Sm 

II 

1  4  h 

X  •  ~  11 

6858  12 

Sm 

0  7 

6828  42 

w 

I 

2  0  h 

\J  11 

6844  83 

Eu 

I 

1  2 

x»  t. 

6858  24 

Y 

II 

4 

6828.78 

Zr 

I 

4 

6845.24 

Y 

I 

3.5 

6858.70 

Hf 

J 

1.4  d 

6828.87 

Mo 

I 

1.2 

6845.33 

Zr 

I 

0.7  h 

6859.03 

La 

II 

6829  05 

Mo 

I 

X  •  U  IX 

^841;  ^4 

Pr 

2  0 

6860  39 

Ti 

1  4 

6829  04 

Th 

I 

9 

6845  77 

Tm 

I 

1  7 

X  / 

6860  93 

Sm 

1  6 

6829  1  4 

Tm 

1  0 

x«  u 

6845  84 

Dv 

I 

6861  10 

S  m 

II 

1.0 

6829.37 

Ce 

1.0 

6846.25 

u 

I 

4 

6861.47 

Ti 

J 

3.5 

6829.54 

Sc 

I 

1.6 

6846.34 

Zr 

I 

6 

6862.82 

Sm 

II 

1  4 

X«  T 

6829  75 

Ce 

4  d 

A846  54 

Sm 

II 

1  8 

6864  25 

Gd 

4 

6829  86 

Sm 

II 

4 

6846  60 

Gd 

II 

42 

A864  54 

Eu 

28 

6829  90 

Re 

I 

4 

6846  72 

Nd 

II 

1  2 

X«  ^ 

6865  13 

Ta 

0.7  c 

6829.94 

V 

I 

1.0 

Pr 

6 

6865.20 

Er 

0.6 

6830.01 

Ir 

I 

1.0 

6846.78 

Ce 

II 

6 

6865.69 

Ba 

2  5 

6830  54 

Sm 

I 

1  7 

X«  1 

6846  93 

Nd 

1  8rw 

6865  85 

Ho 

\ 

2  0 

6830  57 

Pr 

9 

6846  97 

Zr 

I 

17 

X  f 

6866  23 

Ta 

2  5 

6831.11 

Tm 

1.6  h 

6847  04 

Eu 

I 

1  2 

6861  11 

Sm 

0.7 

6831.52 

Ru 

I 

1.8 

6847.25 

Ce 

I 

1.2  h 

6867.85 

Ba 

1.0 

6832.00 

Ta 

I 

0.8  h 

6847.44 

In 

I 

0.7 

6868.45 

Th 

1.2 

6832.44 

V 

I 

8 

6848.11 

Er 

I 

2.5  h 

6869.07 

U 

1.2 

6832.49 

Y 

II 

2.0 

6848.16 

Sm 

II 

1.2  c 

6870.55 

Pr 

0.6 

6832.71 

U 

I 

6848.31 

Sm 

I 

0.8  c 

6870.88 

V 

I 

252 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


ij^iLc  lib  L  y 

f  V  eX  V  C  — 

Element 

JULXLC.  11  O  -1-  L-  y 

"\A/';a  VP  — 
VV  CL  V  t:^ 

Element 

J.  1 1  u  C/ 11  o  J-^  y 

W  a  ve  — 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Char  acte  r 

in  A 

Spectrum 

Character 

in  A 

Sp 

ectrum 

Char  acter 

m  A 

Spectrum 

0.9 

6870.92 

XTVv 

T 
I 

1.6  C 

6o92.96 

Ho 

I 

2.0 

/AAA  AT 

6909.81 

S  m 

T  T 
11 

0.7 

6871.56 

V 

T 
1 

T  A 

1.4 

/  o  n  o   /  A 

6893.69 

Ce 

A  r 

2.5 

/  O  A  O     A  r~ 

6909.85 

Tn 

T  T 

11 

2.5 

6872.40 

CO 

T 
1 

0.6 

6894.00 

V 

V 

1.6  h 

6910.17 

Eu 

4  h 

6872.43 

S  m 

T  T 
I  I 

1.4bl 

6894.5 

Th 

ThO 

4 

6911.23 

Th 

1.5 

6873.07 

Nd 

T  A 

1.0 

/  O  A  /I     C!  "7 

6894.57 

2.5hl 

/  O  1  T      O  A 

6911.30 

K 

1.2 

/  O  "7  O  TO 

6873.12 

T 
1 

U.6 

/  on  /I  CO 
6o94.5o 

Dy 

I 

4 

/  O  T  T       /I  A 

6911.40 

Hi 

2.0 

/  n  ~7  O  "7/1 

6873.74 

T 
1 

L).6 

6895.55 

Dy 

O  A 

3.0 

6911.48 

Ru 

1.0 

6873.92 

1  1 

T 
I 

1.8 

6896.00 

Y 

TT 

X  X 

1.0 

6912.27 

Dy 

T  T 
II 

3.5 

6874.18 

1  D 

T  T 
11 

5 

6896.37 

Th 

TT 

X  X 

1.4 

6913.19 

Ti 

2.2 

6874.62 

Nd 

II 

2.2 

/OA/     /  O 

6896.68 

Nd 

1.6cw 

/  o  n  o    /I  ~7 

6913.47 

Ho 

1.0 

6874.75 

Tn 

T 
I 

T  O 

1.2 

/OA/     "7  "7 

6896.77 

Ta 

I 

A  r" 

2.5 

/  O  T  At 

6914.01 

/In 

Mo 

1.8 

6874.77 

Er 

T 
1 

O  A 

2.0 

/  O  A  ~7    A  A 

6897.29 

Nd 

1  A 

1.2 

6914.56 

XT  ^ 

Ni 

1.4  h 

6875.27 

S  m 

T  T 
I  1 

1.6 

6897.53 

X-j  L 

T  T 

X  X 

3.5  h 

6914.82 

XT'  .  - 

Eu 

14 

6875.27 

Ta 

T 
I 

1.8 

6897.95 

Hn 

1.2 

6915.31 

TT 

u 

1.2 

6876.00 

Nd 

II 

O  A 

2.0 

/  n A "7  An 

6897.98 

T  T 

X  X 

A  O 

0.9 

/  o n  r~  AT 

6915.87 

Tm 

0.4 

6876.02 

W 

T 
1 

A  O 

0.8 

/  O  A  O  AT 

6898.01 

Mo 

I 

1  A 

12 

/AT/      n  ~7 

6916.57 

Gd 

1.8 

6876.36 

Nd 

T 
1 

A  C 

2.5 

/  n  A  n   o  T 

6898.21 

Eu 

T  A 

1.2 

/  O  T    /      /  A 

6916.69 

Tb 

T  T 

11 

5 

6876.75 

XT 

U 

1.4 

6898.48 

1.0 

6916.70 

TT 

Ho 

1.8  h 

6877.10 

S  m 

T  T 
1  1 

0.9 

6898.58 

Tm 

X  ill 

2.0 

6916.87 

3.0 

6877.49 

Ta 

I 

A  O 

0.8 

/  O  A  O  AO 

6898.98 

XViU 

J 

A  r* 

2.5 

/  O  T  T    A  r~ 

6917.05 

U 

48 

/mo  o  o 

6878.38 

b  r 

T 
1 

T  A 

1.2 

/  O  A  A    T  A 

6899.10 

Ce 

T  O 

1.8 

/  O  T  ~7    A  /I 

6917.24 

La 

0.6 

6878.70 

us 

T 
1 

9 

/AAA    O  /I 

6899.34 

Dy 

II 

8 

/  O  T  "7     O  T 

6917.31 

Lu 

2.0 

6879.50 

o  m 

T 
1 

4  h 

6899.95 

Th 

X  1^ 

T  T 

X  X 

1.0 

6918.30 

La 

2.5 

6879.94 

Kn 

T 
1 

0.4  h 

6900.13 

T  n 

X  11 

2.0 

6918.32 

Nb 

3.0 

6880.01 

Er 

I 

T  A 

1.4 

/AAA  AO 

6900.28 

O  111 

T  T 

X  X 

A    A  J 

2.0  d 

/  O  T  n    ~7  A 

6918.78 

Sm 

{ 

n  fT  I- 

0.5  n 

6881.62 

Cr 

T 
1 

6 

/AAA     A  "7 

6900.43 

Nd 

II 

/ATA  AO 

6919.03 

S  m 

n  n  i» 

0.9  n 

/  o  O  O   1  o 

6o82.38 

L  r 

T 
1 

A 

3.0 

6900.55 

Ta 

J 

T  A 

1.2 

/ATA    A  "7 

6919.27 

Le 

T  T 
11 

2.0  h 

6883.03 

T 
1 

3.0 

6900.59 

Zr 

2.5 

6920.62 

(jd 

T  T 
1  1 

0.6 

6883.23 

zr 

T 
1 

1.6 

6900.73 

Gd 

IT 

X  X 

0.6 

6922.23 

1.0 

6883.36 

Ho 

I 

1  ~7 

1.7 

/  A  A  T      O  O 

6901.33 

Nd 

1.2  h 

/  O  A  O  AO 

6923.09 

Tb 

II 

1.2 

6884,13 

TT'  ™ 
illT 

A  H 

0.5 

/  A  A  1  CO 

6901.58 

Os 

I 

T  A 

12 

/  A  A  O  AO 

6923.23 

Uu 

0.9 

6884.72 

Fr 

3.5 

/AAA  An 

6902.08 

Tb 

II 

3.5 

/  A  A  o    n  / 

6923.86 

Nu 

4  h 

6885.16 

b  m 

T  T 
11 

12 

6902.10 

Ta 

2.5  h 

6924.13 

Cr 

0.7  d 

6885.51 

Ce 

1.0 

6902.55 

TT 

u 

J 

4 

6924.83 

Ce 

/  n  n  c    ~7  T 

6885.72 

Ce 

T  A 

1.2  c 

/AAA  OA 

6902.89 

Nh 

y 

T  n 

1.8 

/  A  A  /I     O  O 

6924.99 

Gd 

II 

1.6 

/no/    o  o 

6886.28 

Mo 

T 
1 

~7  T_ 

7  h 

/  A  A  O     /  ~7 

6903.67 

Eu 

I 

T      /  1_ 

1.6  h 

/  A  A  r"     A  A 

6925.20 

Cr 

n  r~  I- 

0.5  h 

/  n  n  /  /in 

6886.48 

Dy 

T  T 
11 

1.6  h 

/  A  A  o     n  A 

6903.80 

Ho 

6 

/  o  A  r~    A  /I 

6925.24 

La 

1.5 

6886.86 

Nd 

T 
1 

2.0 

6904.36 

Z-i  1 

0.9  h 

6925.48 

Dy 

2.5 

6887.22 

Y 

T 
1 

1.4 

6904.51 

O  ill 

T  T 

JL  J. 

1.4 

6926.08 

Er 

2.5  h 

/  n  n  ~7  o 

6887.42 

Sm 

II 

A  n 

0.8 

6904.58 

A  O 

0.9 

/OA/  TO 

6926.19 

Hf 

2.5 

/  O  O  ~7    /  O 

6oo7.63 

(jd 

T  T 
11 

A  A 

2.0 

/  A  A  /     A  "7 

6906.07 

Nd 

I 

A  ~7 

0.7 

/  A  A  /     A  A 

6926.29 

Er 

1.2 

/  n  n  ~7   ~j  A 

6887.74 

TT 
U 

T 
1 

2.5 

/OA/      A  A 

6906.22 

Sm 

A  r* 

2.5 

/OA/       /I  A 

6926.49 

Cjd 

12 

6888.29 

ZiT 

T 
1 

3.0 

6906.57 

TT 

X  J. 

2.5 

6926.87 

JNa 

T  T 
1  1 

1.4 

6888.50 

rlO 

T 
1 

3.0 

6907.37 

Zr 

^  1 

2.5 

6927.03 

o  m 

T  T 
1  1 

3.0 

/  n  n  n   n  a 

6888.90 

Dy 

I 

1.6 

/  O  A  n    A  ~7 

6908.07 

Nh 

J 

11 

/  o  A  "7  on 

6927.38 

Ta 

2.5 

/  o o n  in 

Th 

T  A 

1.0 

/  n  A  O    A  A 

Mo 

I 

T  1 

11 

/  A  A  O    C  A 

6928.54 

Ta 

1.2 

/  o  n  o  / 

6892.36 

Mo 

I 

T  A 

1.0 

/  A  A  n    A  / 

6908.26 

Er 

1-J  1 

A  A 

2.0 

/AAA  HA 

6929.54 

Dy 

0.8 

6892.45 

Er 

I 

0.8 

6908.26 

Y 

1.8 

6929.60 

Sm 

II 

12 

/  n n n  en 

6892.59 

Sr 

I 

A  r 

0.5 

/AAA  AO 

6908.29 

W 

A  O 

0.8 

/AAA   n  n 

6929.88 

Ir 

1.0 

6892.76 

Pr 

0.5 

6909.31 

Ce 

2.5 

6930.41 

Sm 

II 

253 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectriim 

Character 

in  A 

Spectrum 

0.7 

6931.40 

Mo 

I 

0.9 

6953.00 

Dy 

II 

1.2 

h 

6979.82 

Cr 

I 

1.4 

6932.16 

Nd 

I 

0.6 

6953.78 

Mo 

I 

2.5 

6979.88 

Y 

I 

1.6 

6932.38 

Zr 

I 

15 

6953.84 

Zr 

I 

1.0 

c 

6980.18 

Pr 

1.0 

6932.62 

Dy 

T  T 
11 

3.5 

6953.88 

1  a 

U.O 

6980.37 

Mo 

1.6  h 

6933.15 

Ti 

I 

1.8  h 

6954.52 

La 

II 

3.0 

h 

6980.86 

Gd 

{ 

1.2 

6933.52 

Y 

I 

18 

6955.29 

Sm 

II 

2.0 

6980.91 

Hf 

II 

1.4 

6934.04 

Yb 

II 

1.4hl 

6955.3 

Ho 

I 

3.0 

6982.01 

Ru 

I 

1.0 

6934.10 

Mo 

I 

1.2 

6956.02 

Os 

I 

2.0 

h 

6982.47 

Dy 

I 

0.8 

6934.27 

W 

T 
1 

0.6 

6957.63 

Dy 

i.y 

6982.65 

Nd 

4 

6935.01 

La 

I 

1.8 

6957.74 

Gd 

II 

3.5 

6983.49 

Cs 

I 

1.8 

6936.44 

Nd 

1.0 

6958.04 

Y 

I 

1.8 

6983.52 

Ta 

I 

1.4 

6937.40 

Tm 

6 

6958.08 

Dy 

I 

0.9 

h 

6983.53 

Gd 

I 

0.5 

6937.81 

Co 

3.0 

6958.10 

La 

II 

1.4 

6983.83 

Ce 

2.0 

6938.36 

IT  V 

Hi  r 

1.4 

6958.97 

o  m 

T  T 
1  1 

6984.16 

o  m 

T  T 
1  1 

2.5 

6938.67 

Nd 

1.8 

6959.24 

Gd 

II 

1.2 

6984.30 

W 

5  hi 

6938.98 

K 

I 

0.8 

6960.64 

Mo 

I 

0.5 

6984.67 

Mo 

I 

f\    /  1 

0.6  h 

6939.33 

Ta 

I 

0.6 

6961.48 

Mo 

I 

0.8 

6984.95 

Os 

I 

1.4 

6939.44 

Ce 

0.7  b 

6963.12 

Sc 

ScO 

1.0 

6985.11 

Ho 

4  cw 

6939.49 

rio 

0.7 

6964.12 

W 

n 

6985.25 

0.6 

6939.72 

Dy 

1.6 

6964.33 

Gd 

I 

6 

6985.89 

Gd 

II 

3.5 

6940.14 

Nd 

2.5  d 

6964.64 

Nd 

I 

4 

6986.04 

Ce 

5 

6941.39 

Nd 

II 

8 

6965.67 

Rh 

I 

1.2 

6986.09 

Nb 

I 

2.5 

6941.56 

Sm 

II 

14 

6966.13 

Ta 

I 

1.2 

6987.72 

U 

0.8 

6942.17 

Dy 

{ 

6 

6966.44 

6988.36 

S  m 

1.2  h 

6942.52 

Mn 

2.5 

6968.65 

Sm 

II 

1.2 

6988.75 

Gd 

II 

6 

6943.61 

Th 

I 

0.6 

6969.49 

Ta 

I 

2.0 

6988.94 

Mo 

I 

1.6  h 

6943.70 

Ti 

I 

1.0  h 

6970.38 

Pr 

0.8 

6989.32 

Er 

I 

1.4 

6943.96 

Lu 

II 

0.6  h 

6970.40 

Ce 

1.0 

6989.60 

Tb 

II 

0.7 

6944.95 

T  T 
11 

0.9 

6970.51 

Dy 

9 

6989.66 

Th 

{ 

0.4 

6945.21 

Fe 

0.6  c 

6971.31 

Ta 

{ 

1.0 

6989.96 

Mn 

0.6  h 

6945.35 

Dy 

J 

10 

6971.53 

Re 

I 

4 

6990.32 

Nb 

I 

2.0 

6945.98 

Gd 

II 

0.7 

6971.53 

Ta 

I 

0.7bl 

6990.68 

Sc 

ScO 

0.8 

6946.07 

Nb 

I 

1.8 

6971.66 

Gd 

II 

15 

6990.84 

Zr 

I 

0.4 

6946.75 

ft  Jin 

mo 

} 

0.8 

6972.49 

Nb 

2.0 

6991.31 

Dy 

{ 

1.6  c 

6  946.87 

Ta 

1.0 

6972.91 

Rh 

\ 

0.7 

6991.69 

Mo 

0.8 

6947.39 

Mo 

I 

1.0 

6973.03 

Er 

I 

9 

6991.92 

Gd 

I 

3.0 

6948.46 

Zr 

I 

20  hs 

6973.29 

Cs 

I 

4 

6993.04 

Th 

II 

2.5 

6948.58 

U 

II 

2.5 

6973.50 

Ce 

II 

2.5 

6993.18 

Gd 

I 

1.8 

6949.23 

S  m 

T  T 
11 

1.0 

6974.50 

V 

0.7 

6993.26 

W 

0.8 

6949.55 

Tm 

1.0 

6975.91 

Zr 

{ 

2.0 

6993.40 

Sm 

II 

4 

6950.29 

Dy 

II 

1.4 

6976.35 

Gd 

II 

0.4 

6994.08 

W 

I 

2.5  h 

6950.31 

Y 

I 

2.0 

b91b.l 

Ho 

II 

8 

6994.32 

Zr 

I 

5  cw 

6950.39 

Ho 

0.8  h 

6976.71 

Tm 

0.9 

6994.38 

Ho 

5 

6950.51 

Sm 

II 

1.0 

6976.86 

La 

I 

9 

d 

6995.22 

Ta 

I 

5 

6951.26 

Ta 

1.2 

6978.27 

Gd 

II 

6995.49 

Ta 

1.6 

6951.49 

Dy 

3.0  h 

6978.48 

Cr 

1.8 

h 

6995.27 

Nd 

1.0 

6951.68 

Y 

II 

1.2 

6978.71 

Mo 

0.8 

c 

6996.11 

Nb 

2.0 

6951.87 

Er 

0.3 

6978.86 

Fe 

3.0 

6996.63 

Ti 

0.7  h 

6952.51 

La 

II 

2.0 

6979.15 

Rh 

7 

6996.76 

Gd 

II 

1.0 

6952.95 

Th 

II 

1.8 

6979.59 

Hf 

1.2 

b 

6996.89 

La 

LaO 

254 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

W  «X  V  c  ~ 

Element 

Tn  i"    n  c  1 

±j.h.kz  lis  ^  y 

VV  CU  V  c 

Element 

Xll  LCllol.Ly 

W  ave  - 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Cnaracter 

m  A 

Spectriim 

Character 

in  A 

Spectrum 

-7 
/ 

6998.10 

T 
I 

T  O 

1.0 

"7  n  O  O  AO 

7023.48 

vn-> 
JND 

0  A 

2.0 

"7  A  4  A     T  r 

7049.15 

S  m 

T  T 

11 

n  Q 

6999.13 

jyio 

T 
I 

7 

-7  A  A  O     /  "7 

7023.67 

T  r, 

Lia 

T      A  1_ 

1.8  h 

"7  A       0  TO 

7049.73 

Ce 

T 
1 

o  n 
^.U 

6999.87 

YD 

T  T 
1  1 

8  cw 

7024.15 

Ke 

1.8 

7050.65 

T 1 

T 
1 

U.o 

6999.88 

T 
1 

3.5 

7024.58 

2.0 

7051.00 

Gu 

T  T 

11 

2.5 

6999.92 

Ce 

I 

1  O 

1.2 

"7  o  o  ^  c  n 

7024.59 

Pr 

A  0 

0.9 

"7  A  n  T      A  / 

7051.06 

Pr 

l.o 

7000.21 

1  a 

T 
I 

4 

*7  A  O  C  AO 

7025.03 

la 

T  A 

14 

7051.52 

S  m 

T  T 
11 

1  A 

n 

7000.71 

rlO 

A  / 

0.6 

~7  A  O  C    O  O 

7025.32 

iv/r/-\ 
JvJO 

T  A 

1.4 

7052.16 

Nd 

2. (J 

7000.75 

KjCL 

T  T 
11 

0.6bl 

7025.72 

b  C 

0  CU 

1.0 

7052.79 

A 

Gd 

T 
1 

3.U 

7000.80 

L  n 

T 

1 

1.8 

7026.07 

V 

5 

7052.89 

Co 

T 
1 

2.5 

"7  n  o  1    /I  /t 

7001.44 

Er 

I 

1  O 

10 

~7  A  O  ~7    /I  A 

7027.40 

Zr 

\ 

0  A 

3.0 

"7  A  r"  A   A  yi 

7052.94 

Y 

I 

2.U 

7001.58 

Kn 

T 
1 

A  O 

0.9 

■*7  A  O  ~7    O  1 

7027.81 

CO 

0  f~ 

2.5 

T  A  r"  0     /  A 

7053.62 

Tn 

T  T 
11 

1.2 

~7  A  A  T  /A 

7001.60 

Mo 

T 
I 

O  A 

3.0 

"7  A  O  ~7    O  O 

7027.98 

Ku 

T  0 

1.2 

"7  A  r~  /I    A  yi 

7054.04 

Co 

T 
1 

2.0 

7004.66 

T 1 

T 
1 

0.3 

7028.68 

W 

1.4  h 

7054.28 

Y 

1 

3.0 

7005.07 

Ta 

T 
1 

0.9  h 

7029.38 

Tm 

2.0 

7054.50 

Ce 

1.0 

T  A  A  r*      A  / 

7005.46 

Zr 

I 

o  o 

0,8 

~7  A  O  A    O  O 

7030.33 

Hf 

II 

5  bl 

7054.51 

Ti 

TiO 

0.8 

~7  A  A  l~  OA 

7005.99 

1  D 

T  T 
1  1 

1  o 

1.2 

"7  A  O  A    /  O 

7030.69 

TT 

u 

T  A 

1.8 

7054.62 

f'A 

Gd 

T  T 

11 

5 

"7  A  A  /      T  / 

7006.16 

(jrCl 

T  T 
11 

o  o 

2.0 

~7  A  O  1      A  /I 

7031.04 

Ce 

T  A 

1.4 

"7  A  r"         T  A 

7054.72 

Nd 

4  cw 

7006.63 

Ke 

T 
1 

4 

7031.24 

T  11 

LiU 

1.2  b 

7054.80 

T  n 

La 

LaO 

A 

7006.96 

la 

T 
1 

1.0 

7031.51 

1  a 

2.5 

7054.97 

S  m 

T  T 

11 

~7  A  A  n  or" 

7008.35 

Ti 

I 

o  c 

2.5 

"7  A  O  O  AC 

7032.05 

La 

I 

5 

7055.95 

Dy 

II 

1.4 

h 

-7  A  A  o  n~7 

7008.97 

"VT" 
I 

T 
1 

O  A 

2.0 

~7  A  O  O     O  1 

7033.21 

JNa 

T  A 

1.4 

T  A  I~  /       /I  /I 

7056.44 

Tm 

1.0 

~7  A  A  O  AO 

7009.93 

TT" 
I 

T 
1 

o  c 

2.5 

"7000     a  A 

7033.84 

TT 
U 

0  r* 

2.5 

~7  A  r         0  / 

7057.36 

Zr 

T 
1 

h 

7010.80 

jNa 

1.8 

7034.32 

1  m 

1.4 

7057.96 

Zir 

T 
1 

0  7 

7010.81 

1  m 

0.9 

7035.13 

ill 

1.4 

7058.02 

Gd 

T  T 
1  1 

1  8 

~7  A  T  A     n  A 

7010.94 

Ti 

I 

O    A  v. 

2.0  n 

"7  A  O  C  TO 

7035.18 

Y 

I 

T  A 

1.4 

~7  A  r  A    i~  0 

7058.52 

Er 

I 

1.2 

b 

"7  A  n  T     o  o 

7011.22 

T  o 

i-ia 

1      A  1— 

1.0  b 

~7  A  O  r"     ~7  ~7 

7035.77 

0  c 

0  CvJ 

T  A 

1.8 

TATA  /A 

7058.68 

ce 

1.0 

/0i3.36 

Le 

i.o  n 

"7  n  1  c  o  ^ 
/O35.06 

1  1 

T  /I  A 

140 

~7  A  c  n  n  A 

/059.94 

Ba 

T 
1 

0.9 

h 

7014.33 

1  tn 

1.2 

7036.28 

1  n 

1.8 

7060.01 

ue 

0.5 

h 

7014.66 

T  T 
1  1 

0.5  h 

7036.38 

i^y 

2.0 

7060.21 

ivJO 

T 
1 

1.0 

~7  A  1   A  DA 

7014.80 

Ce 

O  A 

2.0 

"7  A  0  /     ~7  0 

7036.73 

Sm 

II 

T  A 

1.0 

7060.66 

Th 

II 

1.2 

"7  m  C    "7  o 

/U15. /2 

TT 
U 

T 
1 

3.0 

*7  A  0  "7    0  / 

7037.^6 

T  T 
1  1 

0  A 

2.0 

"7  A  /  A  ~7 

7060.67 

US 

T 
1 

0.8 

7016.44 

JvlO 

T 
1 

7 

~7  0  0  "7  OA 

7037.30 

JNa 

A  "7 

0.7 

7060.99 

1  m 

T 
1 

1.2 

7016.44 

TI  ^1 

Pa 

T 
1 

1.0 

7037.61 

Dy 

1.4 

7061.48 

XT^ 

JNd 

1.4 

7016.60 

ua 

T 
1 

2.0 

7037.98 

MO 

6 

7061.75 

ce 

2.0 

7016.61 

Co 

I 

o  o 
O.O 

"7  A  0  0    A  /I 

7038.04 

Nb 

1.4 

-7  A  /  T  OA 

7061.90 

Hf 

I 

1.2 

~7  A  1  "7    O  ^ 

7017.24 

Ce 

T 
1 

1.8 

~7  A  0  0    ~7  / 

7038.76 

Kn 

T       /I  1_ 

1.4  h 

"7  A  /  0  00 

7062.33 

Dy 

T 
1 

3.0 

~7  A  1  "7     /I  O 

7017.43 

T 
1 

5 

"7  A  0  A  OA 

7038.80 

1  1 

T  A 

1.8 

"7  A  /  0     A  ~7 

7062.87 

ni 

T 
1 

1.0 

7017.73 

(jd 

T  T 
11 

3.0 

7039.07 

la 

1.2 

7063.34 

X>T^ 

Mo 

T 
1 

1.4 

7017.90 

Tm 

14 

7039.22 

0  m 

T  T 
11 

0.6 

7063.69 

V 

T 
1 

0.7 

7017.91 

W 

o  o 

20 

~7  A  /I  A  OA 

7040.20 

Eu 

0  A 

20 

T  A  /  0  AO 

7063.83 

Hf 

I 

0.6 

~T  A  1  O  A 

7018.43 

JViO 

T 
1 

2.5  b 

T  A  fl  A     A  yi 

7040.84 

T 

Lia 

Lau 

T  A 

1.0 

T  A  /   /I     A  r" 

7064.45 

1  h 

T 
1 

1.6 

A  1   o     r"  "7 

7018.57 

1  n 

1 

1  A 

14 

T  A  /I  0  0/1 

7042.24 

0  m 

T  T 
1  1 

T  A 

1.8 

^  f\  /  A    r~  A 

7064.50 

Le 

1.2 

7018.75 

L/C 

T 
1 

1.6 

7042.54 

Fr 

1.4  h 

7065.00 

Hjr 

T 
1 

1.6 

7018.85 

1.0 

7043.80 

I  D 

T  T 
1  1 

15 

7066.23 

ija 

T  T 

0.8 

~7  A  T  o    o  r~ 

7019.25 

Hf 

I 

1  A 

1.0 

~7  A  /I  ^     /  A 

7044.60 

Pr 

A  A 

0.4 

~1  C\  L  /  /IT 

7066.41 

Nb 

I 

14 

"7  n  O  A    A  A 

/U^O.44 

Sm 

II 

1  A 

1.0 

"7  A  /I  (T  AO 

7045.02 

Gd 

II 

0 
0 

/O66.o9 

Nd 

3.0 

/UdU. /I 

U 

n  o  K 

O.o  n 

1  n  A  [1  on 
/045.29 

Mo 

1  A 

1.4 

"7  n    0  n  n 
/O60.IJ9 

Gd 

II 

3.5 

7020.92 

Nd 

5 

7045.80 

Th 

II 

6 

7068.37 

La 

I 

0.8 

Th 

I 

La 

/  U  D  /.  J.  ± 

Ti 

I 

5 

7021.54 

Pr 

II 

9  c 

7046.81 

Nb 

1.2 

7069.84 

Mn 

I 

255 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intens  ity 

"SM  ^  \rt=*  — 
Vt  CL  V  c 

Element 

and 

length 

and 

and 

length 

and 

and 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectriim 

Char  acte  r 

in  A 

Spectrum 

1.0 

7069.93 

Gd 

II 

1.8 

7093.02 

Ta 

I 

1.8 

7113.52 

Zr 

I 

55 

7070.10 

Sr 

I 

0.7 

7093.90 

Gd 

I 

0.9 

7113.56 

Co 

I 

2.  Obi 

7070.79 

La 

LaO 

3.5  h 

7093.98 

Nd 

2.0 

7113.73 

Pt 

I 

1.2 

7070.96 

T  T 
11 

0.6  b 

7094.38 

o  C 

o  CU 

2.5 

7114.55 

Pr 

2.5 

7071.00 

Gd 

I 

1.4  h 

7094.40 

Hf 

1.8 

7115.08 

Ce 

II 

3.0 

7072.05 

Ti 

3.5 

7094.46 

Zr 

I 

4 

7115.96 

Sm 

I 

0.6  b 

7072.37 

Sc 

ScO 

1.4  c 

7095.28 

Pr 

1.4  h 

7116.77 

Gd 

II 

1.0 

7072.39 

Th 

I 

4  h 

7095.42 

Nd 

1.0  h 

7116.8 

La 

II 

1.2 

7073.61 

XT 
U 

5 

7095.50 

o  m 

1.2  h 

7116.88 

Jr  r 

2.5 

7073.63 

Gd 

I 

5 

7095.59 

Zr 

I 

3.5 

7117.51 

Sm 

II 

2.0 

7074.54 

Eu 

I 

2.5 

7096.33 

Sm 

I 

1.2  c 

7117.52 

Ta 

I 

3.0 

lU/H.bl 

Sm 

I 

2.5  c 

7096.34 

Lu 

I 

1.4 

7118.19 

Pr 

5 

7074.81 

U 

I 

55 

7097.70 

Zr 

I 

3.0 

7118.86 

Gd 

II 

0.9 

7075.13 

Y 

T 
1 

2.0 

7098.11 

0.9 

7119.31 

3.5 

7075.15 

Dy 

II 

0.3 

7098.22 

W 

{ 

7 

7119.52 

Hf 

{ 

0.4 

7075.23 

Nb 

I 

1.2 

7098.58 

Ho 

4  h 

7119.81 

Sm 

II 

4 

7075.33 

Th 

II 

2.0 

7098.73 

Gd 

I 

19 

7120.33 

Ba 

I 

1.2 

7076.38 

La 

I 

1.8  c 

7098.94 

Nb 

I 

1.2 

7120.84 

Ce 

55 

7077.10 

T  T 
11 

0.8 

7099.44 

ud 

1.6 

7120.93 

T\__ 

Dy 

T  T 
11 

1.0 

7079.07 

Ho 

1.6 

7100.52 

Th 

II 

1.6 

7121.27 

Ta 

0.9 

7079.80 

Tm 

1.8 

7100.54 

Hf 

I 

1.4 

7121.31 

Dy 

I 

1.2 

7080.02 

Pr 

0.5  h 

7100.61 

Dy 

II 

4 

7122.20 

Ni 

I 

1.2 

7081.22 

Mo 

I 

1.0 

7100.71 

Gd 

1.8 

7122.40 

Sm 

II 

1.2  h 

7081.30 

ra 

T 
I 

2.5bl 

7101.02 

La 

LaU 

5 

7122.57 

ua 

2.5 

7082.11 

u 

2.0 

7101.23 

Er 

0.7 

7122.65 

Mo 

14 

7082.37 

Sm 

II 

6 

7101.63 

U 

I 

0.7 

7122.95 

Nb 

I 

1.6 

7082.85 

Tb 

II 

3.0 

7101.64 

Rh 

I 

1.0 

— 7  n  o  o     /I  / 

7123.46 

Ce 

1.6 

7082.92 

Nd 

0.7 

7101.70 

Dy 

II 

1.8 

7124.56 

Th 

5 

7084.17 

Tn 

J 

0.5 

7101.73 

Lrd 

T  T 
11 

1.6 

7124.73 

ce 

0.7 

7084.18 

Gd 

I,  II 

O.Scw 

7102.01 

Nb 

4  b 

7124.9 

Ti 

TiO 

11 

7084.99 

Co 

I 

0.5 

7102.58 

V 

I 

3.5  h 

7125.11 

Sm 

II 

2.  Obi 

7085.40 

La 

LaO 

0.8 

7102.65 

Ma 

I 

5  bl 

7125.61 

Ti 

TiO 

1.6 

7085.40 

Ta 

I 

28 

7102.91 

Zr 

I 

3.0 

7125.72 

Ta 

1.0 

7085.52 

(jCl 

T  T 
1  1 

17 

7103.72 

Zir 

8 

7125.84 

T  11 
i-iU 

T  T 
I  I 

6  d 

7085.52 

Sm 

II 

2.5 

7104.45 

Rh 

1.6 

7126.17 

Nb 

1.0 

7086.06 

Ru 

I 

5 

7104.54 

Sm 

I 

1.2 

7127.92 

Y 

I 

6 

7086.36 

Ce 

1.8 

7105.04 

Ce 

—7 

7 

7128.91 

U 

I 

14 

7087.30 

Zr 

I 

1.4 

7106.14 

Tm 

6 

7129.35 

Nd 

1.4 

7087.35 

Ru 

T 
I 

3.0 

7106.23 

b  m 

0.8 

7130.06 

JN  D 

{ 

6  bl 

7087.89 

Ti 

TIO 

17 

7106.48 

Eu 

{ 

1.0  h 

7130.09 

u 

4 

7088.30 

Sm 

I 

0.6 

7108.05 

Ta 

I 

0.6 

7130.29 

Th 

I 

1.0 

7089.22 

Tb 

II 

2.5 

7109.30 

Dy 

II 

0.6 

7130.94 

Fe 

I 

4 

7089.34 

Th 

II 

0.9 

7109.60 

Er 

0.9 

7131.36 

Th 

2.5 

7089.43 

Zr 

I 

10 

7109.87 

Mo 

1.8bl 

7131.58 

La 

LaO 

2.5  h 

7089.84 

Nd 

0.8 

7110.90 

Ni 

2.0 

7131.80 

Sm 

2.5 

7091.16 

Sm 

I 

0.4  h 

7111.18 

W 

70 

7131.81 

Hf 

0.9  h 

7092.08 

V 

I 

14 

7111.68 

Zr 

1.2 

7132.06 

Ce 

2.5  h 

7092.09 

Nd 

1.0 

7112.69 

Tb 

II 

1.2 

7132.95 

Zr 

2.5  h 

7092.74 

Nd 

4 

7112.82 

Zr 

1.2 

7133.16 

Gd 

II 

2.5  h 

7092.94 

Nd 

1.2 

7113.15 

Ce 

2.5 

7134.08 

Md 

256 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

W^ave— 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Char  acte  r 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

ill  .t\ 

Spectrum 

n  Q 

71 %A  %0 

Co 

I 

fl  Q  h 

71 RA  R1 

Dv 

1  n 

X.U 

71 RA  91 

/  X  OD,  <1  X 

Ce 

i.o 

71  -2  c  7-2 
/  IJO,  1  J 

Gd 

II 

u.  o 

71 RA  QA 

/  1  -JO.  y H 

Th 

J 

0  n 

/I.  u 

71  R7  "^A 

/  X  O  /  .  _3  4 

Fe 

I 

1.6 

7136.01 

S  m 

I 

2.5 

7156.99 

Ce 

0.9 

7187.48 

Tb 

II 

1.2 

7136.08 

Ce 

4  h 

7158.08 

La 

J 

2.0 

7189.02 

Nd 

71  "Xl  OR 
1  Ij  1  ,c.O 

Pr 

1  H 
i.o 

71  i^R  9ft 
/  IJO.  £  o 

Gd 

I 

9  c; 

71 RQ  An 
/  X  07.  4U 

Ce 

II 

1.  D  n 

71  -JQ  1  /l 

Sc 

I 

1  Zlhc 

71  RR  c;A 

Th 

71 RQ  A9 

/  X  07.  He. 

Nd 

I 

n  R 

U.  £5 

71  op 

Zr 

I 

71  in 

/  X  J  7.  1  U 

Th 

A 

4 

71 RQ  ^7 

/  X  07.  D  / 

Gd 

II 

3.5 

7138.91 

Ti 

I 

1.0 

7159.18 

Co 

T 

1.6 

7189.57 

S  m 

II 

1.8 

7139.39 

S  m 

II 

6 

7159.43 

Nb 

J 

7 

7189.89 

Ti 

I 

U.  O 

71  /in  zic^ 

Th 

II 

1    9  h 
1.^  11 

71  tiQ  R7 

Pr 

n  Q  h 
u.7  n 

7 1 RQ 

(  X  07.  7D 

Pr 

1  A 

71  An 

W 

I 

n  Q 

U.  7 

71  Q-x 

Th 

J 

7 

71  Q1    1  A 
/  X  7X, X 4 

Th 

II 

i.b 

71  AVi  1 A 

Zr 

I 

71 Al  9^ 

La 

T 

1  n 

i.U 

7iqi  -2n 
/ i  7X. ^ J 

Ta 

I 

0.8  h 

7141.17 

Gd 

II 

0.6 

7161.89 

Er 

J 

0.8 

7191.37 

Nb 

I 

2.5 

7141.42 

Ce 

1.0 

7162.60 

La 

LaO 

0.5  h 

7191.37 

W 

I 

71  A^  ^0 

Dy 

II 

n  ft 

71 A9  AA 

/  X  D^.  Do 

W 

n  R 

U  •  o 

71 Q1  AQ 
/  X  7X. 47 

Gd 

II 

71  A^  AH 
/ ±H1. DO 

Ce 

n  ft 

u.  o 

71  AA  "^n 

Gd 

II 

-J. 3 

71 Q1  AA 

/  X  7X.  DD 

Y 

X 

I 

71 A^  10 

Ru 

I 

n  ft 

u.  o 

71 AA  A7 

Fe 

1  A 
i.o 

71 Q1  79 

/  X7X.  /  c. 

Ce 

I 

2.5  h 

7142.04 

Nd 

1.0 

7164.66 

Eu 

T 

4 

7192.01 

Nd 

I 

1.0 

7142.55 

Rh 

I 

2.0 

7164.87 

u 

T 

0.5 

7193.60 

Co 

I 

i.o 

71  AO  7Q 

Lu 

I 

1  9hQ 

i.^ns 

71 AA  RR 
/  XDH. OO 

Th 

9  n 

c,  U 

71  QA  A'^ 
/  X  74.  D^ 

U 

71  A'K  1  n 

Lu 

I 

1  A 
i.H 

71  At;  QA 
/  iOD.  74 

Lu 

II 

7D 

71 QA  R1 
/  X74.0X 

Eu 

II 

71  A%  10 

Nd 

71  A7  1 
/  X  O  /  .  X  ^ 

Ti 

71  Q^  9A 
/  X  7_),  ^4 

Ba 

I 

6  d 

7143.98 

Sm 

II 

2.5  h 

7167.24 

Sr 

0.9  h 

7195.89 

Tb 

II 

1.2 

7144.47 

Zr 

I 

0.9 

7167.75 

Pr 

1.0  h 

7195.93 

Y 

I 

Os 

I 

9Z1 

71  AR  "Xl 

Gd 

I 

1  n 

i.U 

71 QA  AA 
/ X7D,dD 

U 

n  Q 

71  ZlA  1  % 

Gd 

II 

-3 

71 AR  Qn 

/  X  DO,  7  U 

Th 

1    A  h 
X.D  11 

71 QA  QQ 

/  X  7  D.  7  7 

Er 

I 

71  Al  "^1 

Gd 

II 

An 

71 AQ  nQ 

/  X  D  7.  U  7 

Zr 

n  R 
u.o 

71 Q7  n9 

/  X  7  /  .  Uil 

Ni 

I 

3.5 

7147.89 

u 

I 

1.8 

7169.13 

Sc 

T 

1.8 

7197.08 

Gd 

II 

19 

7148.15 

Ca 

I 

3.0 

7171.53 

Ti 

0.5 

7198.62 

W 

I 

<i.  u 

71  /I  o  1  c 

V 

I 

1  n 

i.  u 

11 10  in 

/  X  /  zl.XU 

U 

I 

n  ft  h 
u.o  n 

71 QR  A^ 

/  X70,  Oj 

Gd 

I 

u.  o 

71  AR 

Th 

I 

%  n 

71 79  9A 

/  X  1  L.,L.O 

Gd 

II 

n  A  h 
u»4  n 

71  QR  7"=; 

/  X  70,  /  D 

Dv 

I 

Lc. 

71  AR  A"^ 

Ta 

I 

1  A 
i.o 

71  79  A7 
/  X / ^,0  / 

S  m 

9  n 

71  QR  R"^ 

(  X  70.  Oj 

Nd 

I 

0.7 

7149.31 

Dv 

II 

9 

7172.90 

Ta 

T 

1.2 

7200.04 

Th 

I 

13  d 

7149.60 

S  m 

II 

1.2 

7173.37 

Th 

T 

1.0 

7200.18 

W 

I 

i.  u 

71 AQ  11 

La 

I 

n  A 

U.  D 

71 1'x  An 

/  X  /  J'.tU 

Gd 

II 

1  ft 
i.o 

7901  Al 

1  L.\J  1.,  4X 

Gd 

II 

1  A 

71 AQ  HQ 

/ 1H7.07 

Os 

I 

1  n  n 

i.U  c 

71  7A  Q1 
/X  /  H.  7X 

Ta 

X  CL 

J 

1  R 
i.o 

79m  ^A 

1 ^  UX. D4 

Ce 

J>.  u 

71  en  0"^ 

Ce 

II 

1  0 

i-mC. 

71 7A  QR 
/  X  /  4.  70 

Ce 

7901  A9 
/ ^  U  X . o^ 

Zr 

I 

0.9 

7150.28 

Th 

I 

2.0 

7175.16 

Dv 

II 

2.5 

7201.87 

Ce 

v>  v^ 

0.8 

7150.77 

Gd 

I 

5 

7175.55 

Eu 

9 

7202.19 

Ca 

I 

i.o 

71  m  n'^ 

/  iD  i. 

Nd 

n  Q 

U.7 

71 7A  79 

Th 

II 

1  A 
i.o 

79n'^  ^9 

Ce 

u.  o 

71  m  "^A 

V 

I 

1  0 

i.^ 

71  77  A'i. 
/ X  /  /  ,4^ 

Ce 

1-1 

lOCi'X  AA 
/  iiUJJ.D4 

Ti 

TiO 

1  A 
i.o 

71  m  A7 

Ce 

1  n 

i.U 

71 R9  nn 

/  XO/l.UU 

Ni 

T 

0 

79nA  9R 

/  L.  U4,  L.  O 

Tb 

II 

1.2 

7153.09 

Nd 

0.6 

7182.08 

V 

T 

1.0 

7205.45 

u 

I 

0.6 

7153.09 

Sr 

I 

X 

1.2 

7182.29 

Ce 

1.4 

7206.33 

Os 

I 

n  A 

71  c-j  CO 

Ba 

I 

0  n 

t.U 

71  R*^  A7 
/  i  Oj,  4  / 

U 

n  R 
u.o 

79nA  Aft 
1  C.VO,  40 

Th 

I 

i.U 

71 ^A  71 

Co 

I 

n  7 
u.  / 

71  R"^  71 
/  io^.  /  i 

Ir 

n  A  h 

u.  4  n 

79nA  ftQ 
/  ^U  D.  O  7 

Dy 

I 

i.onw 

71  ^Zl  QA 

Th 

I 

n  A 

U.  D 

71  RA  1  n 
/  i04.iU 

Os 

1  0 

i.^ 

7907  Al 
1  C.U  1  .4X 

Fe 

I 

2.5 

7155.24 

Ce 

1.0 

7184.25 

Mn 

6 

7208.01 

Th 

I 

1.2 

71  "^7 

Er 

II 

1  9  h 

X.  ^  11 

71  m 

/  X  0_J.  U  X 

Nd 

1  9  p 

79nfi  Ri 

Pr 

2*.5hs 

7155.38 

Th 

0.7 

7185.52 

Cr 

I 

0.9  c 

7208.94 

Nb 

I 

257 


Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intens  ity 

Wave- 

Element 

Intens  ity 

Element 

and 

length 

and 

and 

length 

and 

and 

1  pn  of  Vi 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

34 

7209.44 

Ti 

I 

0.7 

7240.46 

Mo 

I 

2.5  b 

7269.05 

Ti 

TiO 

0.7 

7209.96 

Os 

I 

50 

7240.87 

Hf 

I 

2.5 

7270.09 

La 

1.6 

7210.29 

U 

I 

9 

7240.90 

Sm 

II 

1.0 

7270.30 

La 

I 

2.0 

7210.66 

Ce 

2.0 

7241.66 

Ce 

CeO 

6 

7270.82 

Rh 

1.4 

7210.95 

Sm 

I 

0.9 

7242.08 

Ho 

2.0 

7271.94 

Rh 

J 

1.8  ^' 

7212.69 

Th 

I 

0.9 

7242.24 

Gd 

II 

0.5 

7272.29 

Ta 

I 

1.6 

7213.32 

Dy 

I 

14 

7242.50 

Mo 

I 

2.5 

7272.62 

Tm 

3.5 

7213.82 

Sm 

I 

0.9  c 

7243.24 

Pr 

0.8 

7273.03 

Rh 

0.9 

7213.90 

Ce 

0.9  h 

7244.47 

Yb 

1.2 

7273.60 

Dy 

T  T 

II 

8 

7216.20 

Ti 

I 

0.8 

7244.69 

Th 

{ 

0.5 

7274.49 

W 

0.5 

7216.31 

W 

I 

17 

7244.86 

Ti 

I 

0.7 

7274.81 

Nb 

I 

3.0 

7217.34 

Ce 

3.5 

7245.85 

Mo 

I 

1.0 

7275.57 

Sc 

I 

95 

7217.55 

Eu 

II 

8  cw 

7246.67 

Re 

I 

2.5 

121b,9b 

Ta 

I 

1.6 

7217.75 

1  n 

T  T 
i  1 

0.8 

7247.82 

iVln 

0.4 

Ta 

1.6 

7218.04 

U 

2.0 

7250.04 

Dy 

} 

1.8  h 

7277.91 

Ce 

{ 

1.8 

7218.05 

Th 

I 

2.5  h 

7250.27 

Ta 

I 

0.9 

7278.23 

W 

I 

4  d 

7218.09 

Sm 

II 

0.9 

7250.60 

Ho 

I 

2.0 

7279.25 

Sm 

I 

1.6 

7219.06 

Rh 

1.2 

7251.16 

Os 

I 

1.0 

7279.94 

Ce 

0.7 

7219.15 

1  n 

{ 

17 

7251.72 

1  1 

0.4 

1219.91 

Dy 

0.7 

7219.26 

Ru 

2.5 

7252.35 

Nb 

{ 

3.5hl 

7280.00 

Rb 

{ 

2.0 

7219.91 

La 

I 

2.0 

7252.70 

Gd 

II 

95 

7280.30 

Ba 

I 

2.0 

7220.07 

Sm 

I 

4 

7252.72 

Ce 

I 

4 

7281.47 

Sm 

II 

0.4 

7222.62 

Dy 

I 

0.8 

7253.49 

Os 

I 

1.8  h 

7281.53 

Eu 

I 

0.4 

7223.00 

■p\__ 

Dy 

{ 

3.5 

7254.47 

TT 

u 

0.6 

7281.53 

Mo 

1.8  h 

7224.68 

Eu 

1.4 

7257.11 

Sm 

II 

1.2 

7282.21 

Sm 

\ 

0.4 

7226.05 

W 

1.0  b 

7257.16 

La 

LaO 

10  cw 

7282.34 

La 

II 

1.6  h 

7227.01 

Nd 

1.6 

7257.57 

Sc 

3.0 

7283.33 

Sm 

II 

3.0 

7227.71 

Pr 

0.6 

7257.71 

Tm 

2.0  h 

7283.82 

Mn 

I 

1.4 

7228.02 

Gd 

3.5 

7257.73 

ml— . 

Tb 

0.8  h 

7284.03 

Er 

2.0 

7228.84 

Ba 

{ 

1.2 

7258.17 

Zr 

{ 

1.2 

7284.31 

Tm 

14 

7229.00 

Pb 

I 

2.5 

7258.72 

Eu 

J 

0.8 

7284.69 

Zr 

I 

2.5  h 

7230.11 

Dy 

I 

0.9  c 

7259.22 

Pr 

1.2 

7284.90 

Th 

J 

0.8 

7230.86 

Th 

I 

1.4  d 

7261.45 

Sm 

II 

0.7 

7285.28 

Co 

0.7  h 

7231.32 

Tm 

1.4  h 

7261.64 

Nd 

T  T 

II 

1.8 

7285.29 

Nd 

T  T 

11 

1.6 

7231.49 

Pr 

1.0 

7261.76 

Dy 

0.8 

7285.62 

Th 

2.0 

7232.27 

Sr 

I 

0.8 
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i-.C 

/  c5DD.  UU 

Dy 

I 

z.u 

7QQQ  t;/I 

Er 

I 

1.2 

7838.17 

Co 

I 

1.2bl 

7865.51 

V 

vo 

1.8 

7900.32 

Th 

II 
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V 

I 

3.5hc 

8051.39 

La 

I 

2.0 

8097.62 

U 

0.7 

8158.54 

Ta 

I 

1  0 

J.,  u 

8051  89 

V 

2  0 

8099  09 

Nd 

14b 

Xa  ~  Kf 

8159  02 

La 

LaO 

1.6 

8053.06 

Zr 

I 

0.4 

8100.11 

Ta 

I 

2.0 

8159.75 

Th 

0.6 

8053.80 

Tb 

I 

0.7 

8102.44 

V 

I 

6  c 

8161.07 

V 

\ 

0.6 

8053.93 

Ta 

I 

0.5 

8104.67 

Mo 

I 

4 

8161.90 

Sm 

II 

0.6 

8054.52 

Th 

II 

1.0 

8108.59 

V 

I 

1.6 

8163.15 

Th 

II 

0  6 

8054  86 

TTT 

w 

I 

0  8  h 

8109  07 

V 

I 

0  5  h 

yj  %  ^  11 

8163  18 

Cr 

2.0 

8055.29 

Zr 

I 

1.0 

8112.47 

Ru 

I 

2.5 

8164.17 

Tb 

II 

0.7 

8055.32 

Pr 

1.0 

8114.28 

Zr 

I 

1.4  h 

8164.97 

Nd 

1.4 

8055.60 

U 

I 

0.4 

8116.41 

Co 

I 

0.3 

8165.70 

W 

2.0 

8055.60 

W 

I 

10  cw 

8116.80 

V 

I 

1.2 

8166.47 

Th 

1  0 

8055  76 

I 

1  2 

X  •  c 

8116  90 

Dy 

II 

0  6  h 

yj»  'J  11 

8169  03 

^yj  /  %  yj  ^ 

Dy 

II 

1.4 

8056.06 

Co 

I 

1.4  w 

8117.16 

Sm 

II 

1.2 

8169.81 

Th 

3.0 

8056.52 

Hf 

I 

2.0 

8120.17 

Zr 

I 

1.2 

8171.35 

V 

{ 

6 

8058.08 

Zr 

I 

2.5 

8120.38 

Ce 

I 

1.0 

8171.41 

Ce 

0.4 

8058.22 

Mo 

I 

2.0 

8120.85 

Nd 

1.2 

8171.70 

Tb 

0  5 

8060  36 

W 

I 

2  5 

8122  08 

Nd 

1  6 

X  •  w 

8172  49 

yj  X  I  L-  0  \  / 

Nd 

1.8 

8062.63 

Th 

I 

1.4  b 

8122.20 

La 

LaO 

2.0 

8173.89 

Hf 

15 

8063.09 

Zr 

I 

1.2cw 

8122.67 

Pr 

3.5 

8174.30 

u 

{ 

1.2 

8063.50 

Rh 

I 

1.2 

8122.73 

Th 

I 

0.8 

8175.59 

Ce 

1.0 

8064.00 

Nd 

1.2 

8123.79 

W 

I 

1.4 

8175.85 

U 

2  5 

8065  16 

Sm 

I 

1  4 

8125  12 

\J  J-  t.  /  0  X  t— 

Sm 

II 

1  6  r 

8178  16 

Lu 

I 

2.0 

8065.47 

U 

1.2 

8126.23 

U 

1.8 

8179.83 

Nd 

0.7 

8065.84 

u 

48 

8126.52 

Li 

I 

0.6 

8180.21 

V 

0.3 

8066.49 

Co 

I 

1.0 

8128.76 

Ta 

I 

0.4  c 

8180.74 

Ta 

I 

0.8  h 

8066.90 

Ce 

6 

8132.82 

Pd 

I 

0.6 

8181.21 

Pr 

1  8 

8067  31 

Pr 

40 

8132  99 

Zr 

I 

1  4 

8181  90 

X  u  X  #  J  yj 

Er 

1.8 

8067.35 

Tb 

II 

1.8 

8135.20 

Nb 

I 

1.8 

8182.41 

Nd 

4 

8068.24 

Ti 

I 

2.5 

8136.20 

Rh 

I 

110 

8183.27 

Na 

I 

7 

8068.46 

Sm 

II 

0.9  h 

8136.79 

V 

I 

0.8 

8185.63 

Nd 

1.2 

8068.98 

Ta 

I 

1.4 

8137.21 

U 

I 

0.6  h 

8185.90 

Gd 

80 

8070.08 

Zr 

I 

1.8 

8138.46 

Th 

I 

3.0 

8186.71 

V 

2.5 

8070.70 

Ce 

0.9  h 

8139.92 

Th 

II 

2.5 

8186.92 

Th 

2.0 

8074.03 

U 

0.5 

8140.74 

Dy 

II 

2.0 

8187.33 

V 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

Intensity 

Wave- 

Element 

and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Sp 

ectriim 

Character 

in  A 

Spectrum 

2.0 

8188.20 

u 

0.9 

8233.55 

Dy 

II 

1.6 

8300.88 

Sm  II 

1.2 

0I88.77 

Zr 

I 

1.0 

noon  /in 

8239.48 

Ce 

0.9  h 

8302.74 

Nd 

0.4 

h 

8192.60 

Mo 

I 

0.6cw 

8240.00 

Nb 

I 

6  w 

8305.79 

Sm  II 

i.U 

8193.03 

\ 

2.0 

8240.37 

Zr 

I 

14 

8305.90 

Zr  I 

1.2 

h 

8193.63 

Rh 

0.7 

8240.51 

U 

1.6 

8305.91 

Hf  II 

2.0 

'  8194.20 

Tm 

2.5 

8240.98 

Sm 

II 

1.8  h 

8306.31 

Ti  I 

4 

0  T  n  /I  "7  0 

0194.73 

Zr 

I 

2.0 

8241.13 

Sc 

I 

1.2  h 

8307.41 

Ti  I 

220 

8194.81 

Na 

1.6 

8241.54 

Ce 

0.8 

8307.56 

u 

L 
D 

8194.82 

1  D 

T  T 

2.0 

8241.61 

V 

I 

2.0 

8307.72 

Nd 

3.0 

w 

8195.50 

Sm 

II 

0.6 

8243.95 

Dy 

II 

0.7 

8309.50 

Zr  I 

1.4 

h 

8196.98 

Sc 

I 

2.0  h 

8245.06 

Mo 

I 

1.4 

8310.24 

Ce  I 

4 

ol9o.75 

Dy 

II 

1.2 

0  n  /]  r"  on 

8245.20 

Ce 

I 

1.6 

8310.61 

U 

2.5 

8198.87 

V 

0.8 

8246.82 

Ce 

1.2  h 

8311.76 

Ti  I 

8198.95 

r  e 

5 

8247.44 

La 

I 

1.2 

8312.37 

Ce 

0.8 

8199.20 

Ce 

0.8 

8248.77 

Nd 

1.0  h 

8312.85 

Ti  I 

15 

8201.55 

Dy 

II 

0.8 

8248.81 

Hf 

I 

4 

8312.90 

Er  I 

6 

8201.73 

Zr 

I 

1.0  c 

00/10  n  rr 

8248.95 

Ta 

I 

0.7  h 

8315.02 

Gd  II 

3.0 

8203.07 

V 

I 

1.0  h 

8249.70 

Nd 

1.6 

8315.45 

Sm  I 

^.  u 

8203.21 

1  n 

1.0 

8250.64 

Ce 

II 

1.2  h 

8316.04 

La  I 

0.7 

h 

8203.38 

La 

I 

0.8 

8252.39 

Th 

1.0 

8316.38 

Gd  II 

16 

8204.58 

Hf 

I 

2.5  c 

8253.51 

V 

I 

3.5 

8318.34 

U 

1.4 

h 

8205.36 

Nd 

4  h 

n  0  r"  /I  TO 

8254.10 

Be 

I 

0.7 

n  0  0  0    T  / 

8320.16 

Zr  I 

1.0 

8206.30 

Sm 

II  ' 

2.5 

8255.88 

V 

I 

2.5 

8320.86 

Th  I 

0.5 

8208.30 

Ajy 

T  T 
1  1 

0.7 

8259.08 

Tb 

I 

1.4cw 

8320.93 

Nb  I 

0.8 

8208.66 

Co 

0.6 

8261.02 

Th 

0.4 

8322.00 

W  I 

0.7 

8209.07 

Gd 

I 

2.0 

8261.09 

Ce 

I 

0.6 

8323.81 

Dy  I 

4  cw 

82U9.80 

Eu 

I 

00/0   n  c 

8262. 05 

U 

I 

n  ~T 

0.7 

n  0  0  /I  ^0 

8324.42 

V  I 

0.5 

8210.20 

W 

0.9  h 

8262.80 

Nd 

1.2 

8324.51 

Nd 

6 

h 

8210.24 

r5a 

0.8 

8263.93 

Th 

8 

8324.69 

La  I 

1.4 

8210.27 

U 

1.6  d 

8264.85 

Ta 

5 

8326.04 

Dy  I 

0.6 

c 

8211.90 

Pr 

2.0 

8264.96 

Ru 

I 

3.5 

8327.00 

Tb  I 

28 

8212.53 

Zr 

I 

3.0 

n  0  /  r"    r"  A 

8265.50 

Dy 

I 

/I 

4 

n  0  0  ~7   f\  / 

8321, Ob 

Fe  I 

9 

8212.57 

Tb 

II 

1.4  h 

8266.71 

Nd 

0.8  h 

8327.65 

Ce 

1.0 

8214.33 

TV-. 
1  D 

1.0 

8267.62 

Ti 

3.5  h 

8328.44 

Mo  I 

1.2 

h 

8216.98 

Dy 

II 

0.9 

8272.75 

Nd 

2.0 

8328.63 

Er  II 

1.2 

8217.23 

Th 

II 

50 

8273.52 

Ag 

I 

0.9 

8329.61 

Y  I 

1.6 

OTTO  no 

8218.  U8 

Gd 

I 

1.4 

0  0  ~7  C     /I  0 

8275.42 

Gd 

I 

1  /I 

1.4 

noon  ~7  0 

8329.73 

T  T 

u 

1.6 

8218.58 

Dy 

II 

3.0 

8275.63 

Th 

I 

5 

8330.47 

Th  I 

4 

w 

8218.76 

b  m 

T  T 
1  1 

7 

8276.95 

Hf 

I 

1.2  h 

8331.23 

V  I 

3.0 

8220.37 

Tb 

0.4  h 

8280.39 

V 

I 

0.9 

8331.94 

Fe  I 

3.0 

8220.41 

Fe 

I 

6 

8281.62 

Ta 

I 

0.9 

8332.01 

Nd 

1.4 

8220.71 

Ce 

I 

1.6 

n  0  n  0   0  "7 

8282.37 

V 

I 

1.4 

n  0  0  0    A  A 

8332.44 

Zr  I 

1.2 

8223.62 

Ce 

4 

8283.81 

Zr 

I 

1.6 

8334.37 

Ti  I 

1.2 

8224.28 

Ce 

3.0  w 

8289.26 

Sm 

II 

3.5 

8337.46 

U 

1.0 

8224.74 

Pt 

0.7 

8289.84 

Pr 

0.9 

8338.01 

W  I 

2.5cw 

8226.81 

Eu 

0.8 

8294.53 

Tm 

0.4 

8339.43 

Fe  I 

1.4 

8230.33 

Sm 

0.7 

8299.81 

Zr 

I 

1.2 

8342.03 

V  I 

1.4 

8230.83 

U 

0.8  d 

8300.58 

Ce 

3.0 

8344.25 

Hf  I 

2.0 

8231.47 

Nd 

8300.72 

Ce 

2.5 

8344.43 

Y  I 

0.3 

8232.35 

Fe 

I 

5 

8300.83 

Pd 

I 

1.4 

8346.08 

Nb  I 
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Intensity 

Wave- 

Element 
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Wave- 
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and 

length 

and 

and 

length 

and 

and 

length 

and 

Character 

in  A 

Spectrum 

Character 

in  A 

Spectrum 

Character 

in  A 

Sp 

ectrum 

2.5 

8346.35 

Nd 

5 

8391.96 

Dy 

II 

0.8 

b 

8453.55 

La 

LaO 

9 

8346.53 

La 

I 

0.9 

8394.72 

Nd 

0.3 

8455.24 

Cr 

0^40.  / 1 

U 

I 

1  A. 

R'^QA  AO 

Ce 

1.0 

h 

HzmA  Rn 

Nd 

0.9 

8348.28 

Cr 

I 

1.6 

8396.76 

U 

1.2 

h 

8457.10 

Ti 

1 

3.0  w 

8348.68 

Sm 

IT 

X  X 

10 

8396.87 

Ti 

X  x 

I 

0.6 

8457.48 

Zr 

0.4 

8348.76 

W 

I 

1.6 

8398.30 

Gd 

I 

6 

8459.19 

Lu 

II 

1.2 

8348.98 

Ru 

I 

1.4 

8400.79 

Nd 

4 

8460.01 

Hf 

i.H 

Gd 

I 

n  A 

W 

I 

1.0 

RziAn  77 

Tm 

0.5 

8350.04 

Nb 

I 

0.8 

8402.58 

U 

5 

8464.65 

Zr 

0.8 

8351.15 

Mo 

I 

X 

0.6 

8402.81 

V 

I 

1  0 

X  •  u 

h 

8464.66 

Ho 

I 

0.7 

8352.94 

Ru 

I 

3.0 

8403.79 

Th 

II 

1.0 

h 

8464.71 

Eu 

1.8 

8353.15 

Ti 

I 

0.9  d 

8405.24 

Ce 

II 

0.7 

h 

8465.80 

Tb 

II 

i,  u  n 

Pd 

I 

i.o 

Q/int;  on 

Dy 

II 

1.2 

RZLAA  1  1 

Er 

II 

0.9  h 

8355.16 

Ce 

6 

8410.00 

Er 

I 

2.5 

h 

8467.15 

Ti 

I 

1.4 

8357.07 

TT 

16 

8412.36 

T  i 

X  X 

T 

X 

0  8 

h 

8467.62 

La 

I 

0.6 

8358.67 

W 

7 

8414.00 

Zr 

I 

1.2 

8468.41 

Fe 

0.7 

8358.72 

Th 

I 

0.4 

8415.73 

Ta 

I 

6 

8468.50 

Ti 

I 

1  n 

lU 

Ti 

I 

-5.  u 

Dy 

II 

1.4 

HAAR  c;Q 

Tb 

I 

0.8  h 

8365.64 

Y 

I 

2.5 

8416.72 

Th 

I 

4 

8472.02 

Tm 

1.0 

8365.74 

Tm 

2.5 

8416.98 

Ti 

X 

I 

4 

8472.39 

Er 

I 

0.6 

8367.62 

Er 

II 

5 

8417.13 

Re 

I 

0.7 

8472.48 

Dy 

II 

0.7 

8369.34 

Th 

I 

0.9 

8418.00 

Th 

I 

3.0 

w 

8473.54 

Sm 

II 

n  R  h 
u.  o  n 

0^0  7,  DD 

Rh 

I 

RZn  R 

O  HX  O.  H 

Ce 

1.2 

OH  1  J,  on 

Ru 

5 

8370.23 

Zr 

I 

2.0 

8421.22 

Th 

II 

0.4 

8475.16 

w 

2.0 

8372.84 

Co 

I 

2.0 

8424.41 

Ti 

I 

0.8cw 

8475.98 

Nb 

0.6 

8374.76 

Gd 

I 

1.4 

8425.51 

Rh 

I 

2.5 

8476.48 

La 

1.6  h 

8375.23 

Nd 

22 

8426.52 

Ti 

I 

3.0 

8478.37 

Th 

I 

n  A 

U.  D 

^"^77  7Q 

Oj  11,17 

Gd 

I 

n  7  h 

RdS>7  7Q 

OHl.  1,17 

Pr 

1.8 

d 

D/170  en 

Lu 

13 

8377.85 

Ti 

I 

5  W 

8432.64 

Sm 

II 

0.6 

8480.50 

Dy 

T  T 

II 

0.7 

8378.39 

Co 

I 

65 

8434.94 

Ti 

X  X 

I 

1.0 

h 

8482.67 

Ho 

0.7 

8379.77 

Pr 

32 

8435.70 

Ti 

I 

4 

h 

8483.39 

Mo 

J 

0.8  h 

8379.80 

La 

I 

0.4 

8435.77 

Ru 

I 

1.2 

8483.56 

Ru 

I 

U.  D 

O^OU.UD 

Hf 

I 

04 J  0.  D  / 

Dy 

II 

7 

w 

Oho  J,  77 

Sm 

II 

4 

8381.86 

U 

I 

5 

8438.93 

Ti 

I 

0.7 

8490.17 

Dy 

3.0 

8382.08 

Lu 

I 

0.8 

8439.77 

Nb 

X^  \J 

I 

X 

1.8 

8495.82 

Ce 

T  T 

II 

13 

8382.54 

Ti 

I 

3.5 

8441.20 

U 

I 

0.9 

8495.98 

Zr 

J 

7 

8382.82 

Ti 

I 

1.0 

8442.58 

Gd 

II 

2.0 

8496.04 

Ti 

I 

Q-ZDO  D7 
OjOiL,  O  / 

W 

I 

1  A 

0/1/1/1  /1/1 

Dy 

II 

1.6 

RZIQA  nQ 
oHvD.  U7 

U 

0.6 

8382.98 

Hf 

I 

8 

8445.35 

U 

I 

12 

8498.02 

Ca 

II 

3.0 

8383.71 

T 

X 

1.4 

8445.47 

GH 

T 

J. 

4 

8498.44 

Zr 

I 

1.0 

8387.10 

Th 

II 

1.4 

8445.49 

Th 

I 

1.0 

8499.52 

V 

1.6 

8387.16 

U 

3.5 

8446.51 

Th 

I 

0.9 

8500.67 

Th 

I 

%  n 

J.  u 

fi'^87  77 
0^0  1,11 

Sm 

II 

fi/lA7  AO 
o4h  /.Oil 

Ta 

I 

1.2 

Q  c; no  7n 

ODVC.,  /  u 

Tb 

II 

4 

8381.17 

Tb 

I 

4 

8450.03 

U 

I 

1.6 

8504.70 

U 

II 

3.5 

8387.78 

Fe 

I 

3.5 

8450.06 

Tb 

II 

1.2 

h 

8507.37 

La 

0.7 

8388.48 

Dy 

I 

0.6 

8450.26 

Cr 

I 

5 

c 

8508.08 

Lu 

0.9 

8389.06 

Ta 

I 

1.8 

8450.36 

Y 

I 

1.4 

8510.77 

Dy 

T  T 

II 

2.5 

8389.17 

U 

I 

0.9 

8450.67 

Th 

II 

5 

w 

8510.90 

Sm 

II 

4  h 

8389.32 

Mo 

I 

5 

8450.89 

Ti 

I 

0.9 

h 

8511.34 

Ce 

II 

12 

8389.41 

Zr 

I 

5 

8453.17 

Zr 

I 

3.0 

h 

8512.01 

Tb 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 


Intensity 

Wave- 

Element 
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Wave- 

Element 
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Element 
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length 
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in  A 

Spectrum 

Character 

in  A 

Spectriam 

Character 

in  A 

Spectrum 

5 

8512.94 

Ho 

0.8 

8561.72 

Gd 

I 

0.7  h 

8624.22 

La 

J 

1.2 

h 

8513.57 

La 

J 

1.4  b 

8563.54 

La 

LaO 

0.5bl 

8624.86 

V 

VD 

0.5 

8513.78 

Zr 

I 

1.4  h 

8564.58 

Ce 

I 

1.6 

8629.95 

Dy 

0.9 

8514.08 

Fe 

1.6 

8565.73 

Tm 

3.5  w 

8632  82 

Sm 

II 

0.8 

h 

La 

II 

1.2  h 

8567.48 

Ce 

I 

1.4 

8635.6 

Dy 

II 

0.5 

8515.06 

Zr 

I 

1.6 

8567.73 

U 

I 

1.4 

8638.47 

La 

J 

0.3 

8515.11 

Fe 

I 

1.0 

8567.93 

Dy 

II 

0.6 

8639,44 

Th 

J 

1.0 

h 

8516.55 

Th 

0.7 

8568.22 

Th 

II 

20 

8640.06 

Hf 

I 

1.6 

8517.66 

T  T 
11 

0.8 

8568.54 

LX 

1 

0.5 

8641.01 

Zr 

0.6 
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Table  2.    All  Observed  Lines  in  Order  of  Wavelength 
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